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 Every year, more than 500,000 students drop out of school, often after years of 
growing disinterest and disengagement. As a result, models of school engagement are 
commonly used as a framework to guide interventions. Unfortunately, some students may 
experience high levels of dysregulation and poor executive functioning which interfere 
with their ability to engage in school. The purpose of this study was to investigate 
whether a school-based mindfulness intervention would support school engagement 
behaviors with adolescents at an urban charter school. It was hypothesized that 
mindfulness would support students’ executive functioning in the areas of attention, 
cognitive flexibility, and emotion regulation. Changes in students’ executive functioning 
were assessed through pre- and post-measures and progress monitoring. The nine 
participants’ outcomes were assessed using multiple, single-case analysis and cross-case 
comparison.  
Results suggested that implementing a mindfulness intervention in a high school 
setting is feasible and may be effective in supporting factors related to school 
engagement. The most promising effects were observed in increased cognitive flexibility 
skills and improved academic performance. Participants did not show any differences in 









behavior, emotional engagement, rule-following behavior, lowest grade performance, and 
attentional skills did not result in significant cross-case analysis, but several participants 
did demonstrate improvements in each of these behaviors.  The results of this study 
contribute to a growing body of literature linking mindfulness-based interventions with 
increased executive functioning skills. It also provides evidence of mindfulness-based 
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Increasing graduation rates is a primary goal for educators and educational policy. 
According to the National Center for Education Statistics, the dropout rate continues to 
decrease (McFarland, Cui, & Stark, 2018).  Despite this promising trend, each year, more 
than five hundred thousand students aged 15 to 24 drop out of school (McFarland et al., 
2018).  In recent years, the construct of school engagement has been used to understand 
why some students persist in school and others leave before graduation.  School 
engagement is broadly considered to be the degree to which students are connected or 
invested in their education and is often described as a multifaceted construct consisting of 
academic, behavioral, cognitive, and emotional factors (Fredricks, Blumenfeld, & Paris, 
2004; Reschly, Appleton, & Christenson, 2007).  As a result, many interventions 
designed to keep students in school are based on the foundation of enhancing school 
engagement behaviors.  However, some students may want to engage in school, but 
experience internal factors such as poor executive functioning and dysregulated emotions 
that make it difficult for them to participate in the school environment (Nesbitt, Farran, & 
Fuhs, 2015; Owens, Stevenson, Hadwin, & Norgate, 2012; Pekrun & Linnenbrink-
Garcia, 2012).  In order to examine some of these internal factors, the purpose of this 
study was to explore the effectiveness of a mindfulness intervention in increasing student 
engagement by increasing executive functioning skills (emotion regulation, cognitive 







Background of the Problem 
The relationship between school engagement and dropping out has been of 
interest for a long time (Fredricks et al., 2004; Rumberger & Rotermund, 2012).  Despite 
the fact that school completion rates have increased, the realization of the social 
ramifications of dropping out have resulted in an increased focus on having all students 
complete high school.  Individuals who fail to complete high school make significantly 
less income over their life and are much more likely to experience other negative 
outcomes such as underemployment, poverty, and incarceration [American Psychological 
Association (APA), 2012].  To help address this issue, the No Child Left Behind (NCLB) 
legislation included graduation rates as a key indicator in determining whether a school 
was making adequate yearly progress in addressing gaps in educational achievement 
(Christenson & Thurlow, 2004). In 2015, NCLB was replaced with the Every Student 
Succeeds Act (ESSA). This new legislation continues a focus on increasing graduation 
rates.  
The research on the risk factors related to school dropout generally focus on 
attributes of the individual student.  Students who are more likely to drop out of high 
school often experience multiple risk factors across academic, behavioral, attitudinal, and 
environmental domains (Rumberger & Rotermund, 2012; Suh, Suh, & Houston, 2007).  
The most commonly cited risk factors are low socioeconomic status, poor academic 
achievement, and disruptive behaviors (Suh et al., 2007).  Low SES is a particularly 
strong indicator as students who come from lower income families are significantly more 







Beyond these broad generalizations, there continues to be disproportionality in 
school completion rates across gender and race/ethnicity, even when controlling for 
socioeconomic status.  For example, males have higher rates of school failure than 
females.  Students from Hispanic backgrounds, with a 7.9 percent dropout rate, or 
American Indian/Alaska Native, with a 10.11 percent dropout rate, are much more likely 
to leave school before graduation than other ethnic groups (McFarland et al., 2018).  
These statistics point to the importance of considering outcomes based on demographic 
variables and potential differences in the experiences of students who represent different 
groups.  Furthermore, it must be noted that many of these risk factors represent 
inalterable variables that cannot be changed through intervention (e.g., gender, ethnicity, 
and SES).  Instead, researchers have sought to identify alterable variables that provide a 
guiding framework for both defining school engagement and targeting interventions 
(Reschly & Christenson, 2012). 
A student’s decision to drop out of school does not occur overnight; instead, 
school disengagement is a process that occurs over a significant period of time and often 
begins early in the student’s educational career (Christenson & Thurlow, 2004; Reschly 
& Christenson, 2012; Rumberger & Rotermund, 2012).  The factors that contribute to 
academic success include both individual factors (e.g., previous educational experiences, 
attitude toward education, academic behavior, and academic achievement) and 
institutional factors (e.g., family resources, school resources and practices, and 
community factors) (Rumberger & Rotermund, 2012). Indicators of academic 
disengagement often appear as early as elementary school with poor academic 







consistently been linked with poor academic outcomes and school failure (APA, 2012).  
As students progress through school, other symptoms such as poor attendance and 
disruptive behaviors begin to emerge (Christenson & Thurlow, 2004).  In fact, findings 
from one study suggested that students who would not complete school could be 
predicted with 60 percent accuracy based upon patterns of attendance, disruptive 
behaviors, and academic failure in the sixth grade (Balfanz, Herzog, & Mac Iver, 2007).  
Similarly, the process of re-engaging students requires sustained effort over a period of 
time (Christenson & Thurlow, 2004).   
School engagement is often conceptualized as occurring within a continuum from 
low to high with students’ level of engagement falling somewhere along this continuum 
(Reschly & Christenson, 2012).  Although early intervention in school engagement is the 
most effective, continuing efforts are also needed for older students who struggle to 
remain engaged in school.  One critical period that sets the stage for school completion is 
the transition to high school.  The expectations at high school are often greater and 
students who struggle begin to demonstrate increased levels of disengagement (Balfanz et 
al., 2007).  Unfortunately, at this point in time, there is more information available on the 
indicators of risk for school failure than there is information on effective interventions for 
increasing school engagement.   
Common interventions employed by schools designed to enhance school 
engagement include partnering with families, creating safe schools, investing in 
relationships between staff and students, creating cooperative learning environments, and 
having high academic expectations (APA, 2012).  Efforts to increase school engagement 







is little research examining individual differences that are related to school engagement 
(Reschly, Huebner, Appleton, & Antaramian, 2008).  One example of an intervention for 
high school students that is targeted at the individual is the Check & Connect mentoring 
intervention which is grounded in the relationship between the student and the mentor 
(Reschly & Christenson, 2012).  
One important shift in the development of effective interventions was an 
emphasis on increasing school engagement and completion and rather than focusing on 
preventing dropout. This change resulted in the implementation of interventions targeted 
on fostering skills that students needed in order to successfully complete academic tasks. 
By supporting these skills, interventions were now targeting an increase in school 
engagement behaviors as related to school completion rather than simply try to prevent 
an outcome (Reschly & Christenson, 2012).   
Theoretical Framework 
The goal of this study was to explore whether a mindfulness-based intervention 
would increase school engagement behaviors.  There are several three- and four-factor 
models of school engagement in the literature (Finn & Zimmer, 2012).  For the purpose 
of this study, a three-factor model by Fredricks et al. (2004) that is one of the more 
commonly used approaches was selected to guide this study.  Fredricks et al. (2004) 
conceptualized school engagement as a multidimensional construct with three interacting 
levels of engagement: cognitive, behavioral, and emotional.  Cognitive engagement 
includes concepts such as self-regulation, goal-oriented learning, investment in learning, 
and metacognitive skills.  These skills overlap in large part with those skills considered 







engagement is best described as behaviors that students engage in that positively 
contribute to the learning environment and are typically measured through attendance, 
classroom behavior, grades, and positive participation in classroom and extracurricular 
activities (Appleton, Christenson, & Furlong, 2008; Fredricks et al., 2004).  Finally, 
emotional engagement describes the student’s experience of being at school.  Students 
with positive emotional engagement feel like they belong at school and are invested in 
the school environment (Appleton et al., 2008; Fredricks et al., 2004).  These skills exist 
along a continuum for each student and may vary depending on the context.  
This study focused on increasing the cognitive and behavioral engagement of 
participants by increasing their attention, cognitive flexibility, and emotion regulation 
skills via a mindfulness-based intervention. Since cognitive and behavioral constructs are 
core features of school engagement (Fredricks et al., 2004), it follows that if students 
were able to exercise better control of elements related to these factors (i.e., the executive 
functioning skills of attention, cognitive flexibility, and emotion regulation), they would 
be able to demonstrate higher levels of school engagement.  There exists a strong link 
between mindfulness practices and increased overall executive functioning skills (Teper 
& Inzlicht, 2013).  If mindfulness practices support the development of executive 
functioning skills, it is possible that mindfulness practices would also support cognitive 
and behavioral aspects of school engagement behaviors. At the core of school 
engagement is the individual student who interacts with the school environment with a 
unique set of skills and areas of need.  The school engagement model outlines specific 
skills within the framework that are associated with school engagement. For example, 







development of executive function skills (i.e.  attention and emotion regulation) and 
increased academic participation in elementary students. It stands to reason that if 
adolescent students demonstrate higher levels of these skills, they are more likely to be 
engaged and if not, it is proposed they would need to strengthen these skills in order to 
increase their school engagement.  These skills include, but are not limited to, 
maintaining attention, cognitive flexibility, and emotion regulation skills.  These are also 
skills that are positively correlated with mindfulness practices. The purpose of this study 
is to consider the relationship between the development of mindfulness skills and school 
engagement behaviors. 
Mindfulness is a term that is used to describe a wide-variety of practices based 
upon Hindu, Buddhist, and Chinese meditation and medical traditions (Bishop et al., 
2004; Tang & Posner, 2013).  Psychological processes that are correlated with 
mindfulness practices include increased relaxation, sustained attention, working memory 
skills, cognitive flexibility, specific autobiographical memory, problem-solving skills, 
and acceptance (Chambers, Gullone, & Allen, 2009; Creswell, 2017).  These techniques 
have also successfully been used with nonclinical populations to decrease negative affect, 
reduce anxiety, manage stress, improve interpersonal relationships, and increase attention 
and general executive functions (Chambers et al., 2009).   
The relationship between mindfulness practices and increased ability to access 
executive function skills is of particular interest to researchers (Gallant, 2016).  Much of 
the research has focused on the characteristic of the individual meditator in relation to 
performance on executive functioning tasks. For example, some studies have been 







nonmeditators to examine differences in their performance on various executive 
functioning tasks.  One study looking at individual differences in neural activity in 
performance self-monitoring between long-time meditators and nonmeditators indicated 
that meditators demonstrated fewer errors during an inhibition task (Stroop task) and 
greater ability to self-monitor behavior (Teper & Inzlicht, 2013).  Studies such as these 
suggest that engaging in meditation results in increased executive functioning abilities.  
Moreover, recent studies have indicated that engaging in meditation practices results in 
specific changes to the brain with even limited meditation practice (Chambers et al., 
2009; Hölzel et al., 2011b).  Based upon these findings, the possibility of using 
mindfulness-based practices to increase executive functioning skills in children and 
adolescents is an increasingly popular focus of research (Mak, Whittingham, Cunnington, 
& Boyd, 2018).  
Much of the research on mindfulness-based interventions (MBIs) has been 
conducted with adults. There is, however, a growing body of literature demonstrating the 
effectiveness of this approach with children and adolescents (Dunning et al., 2019).  For 
example, a study with ten children aged 11-15 diagnosed with ADHD examined the 
effects of an eight-week mindfulness program. The participants self-reported a reduction 
in externalizing, internalizing, and attention problems (van de Weijer-Bergsma, 
Formsma, de Bruin, & Bögels, 2012). Finally, another study completed with children 
ages 9 to 13 (n=20) utilizing Mindfulness-Based Cognitive Therapy (MBCT) resulted in 
improved attentional abilities (Semple, Lee, Rosa, & Miller, 2009).  These types of 
studies provide support for MBIs as a promising practice with younger populations, but 







Less is known about the effectiveness of school-based implementation of these types of 
programs. 
Many of the school-based mindfulness interventions are simply modified versions 
of Mindfulness Based Stress Reduction (MBSR).  Developed by Jon Kabat-Zinn in the 
1980s, MBSR focuses on present moment awareness (both sensory and cognitive) and 
nonjudgmental awareness of thoughts and feelings (Kabat-Zinn, 2003).  Curricula such as 
Soles of the Feet (Singh, Singh, Singh, Singh, & Winton, 2011), Learning to BREATHE 
(Broderick & Frank, 2014), MindUP Curriculum (Scholastic, 2011), and Mindful Schools 
(Mindful Schools, 2015) have been utilized with school-based facilitators to address 
populations at the universal, targeted, or intensive level (Burke, 2010; Felver, Doerner, 
Jones, Kaye, & Merrell, 2013; Metz et al., 2013).  Preliminary research on these 
programs indicated that these practices can be successfully implemented with a school-
based population.  For example, the Learning to BREATHE curriculum provides both a 
six-week and an eighteen-week program for adolescents targeted at increasing emotion 
regulation, allowing for flexibility in implementation (Broderick, 2013).  A pilot study 
utilizing the Learning to BREATHE curriculum with a general education population 
found small, but statistically significant, improvements in emotion regulation. In this 
study, the adolescents (n=129) participated in the six-week curriculum.  At the end, 
participants reported increased emotion regulation skills as well as decreased stress levels 
(Metz et al., 2013).  These studies add to an ever-growing body of research that supports 
the use of mindfulness interventions within school-based contexts to support 








Statement of the Problem 
Graduation from high school is an important accomplishment for students as 
individuals without high school diplomas are at-risk for further negative outcomes such 
as unemployment and involvement in the justice system (Christenson & Thurlow, 2004).  
Increasing student engagement is a commonly cited method of encouraging school 
completion over the course of a student’s academic career (Appleton et al., 2008; Balfanz 
et al., 2007; Reschly & Christenson, 2012).  There is evidence that behavioral 
disengagement often precedes dropping out (Fredricks et al., 2004) and therefore, 
attention to interventions that increase school engagement are needed.  School 
engagement is a large construct with multiple dynamic variables that include 
environmental and individual factors.  Although much of the intervention research on 
student engagement focuses on addressing environmental factors, some students have 
issues that interfere with their ability to develop behaviors and skills that increase school 
engagement (Reschly & Christenson, 2012).  These issues include difficulty with overall 
executive functions that support behavioral and cognitive engagement behaviors.  
Therefore, this study focused on intervening at the individual level by attempting 
to help students develop the necessary executive functions that are related to core 
constructs in the school engagement model (Fredricks et al., 2004).  Specifically, the 
purpose of this study was to explore whether participation in a mindfulness program 
resulted in greater levels of executive functioning and increased school engagement. The 
results of this study may contribute to the growing body of literature supporting the use 
of mindfulness interventions with youth who are at risk for school dropout due to poor 







development of fundamental executive functioning skills that support school engagement.  
That is, the use of these preventive interventions may help increase self-regulation skills 
and support behaviors that allow these youth to experience increased school engagement.  
Using multiple, single subject designs, the researcher investigated the effectiveness of a 
mindfulness-based intervention on the cognitive and behavioral aspects of student 
engagement.  The participants for this study were drawn from students attending an urban 
charter school.  
Research Questions 
Q1  Does participation in a six-week, 6 to 10-session mindfulness intervention 
increase school engagement as measured by indicators of cognitive 
engagement (e.g., emotional regulation, cognitive flexibility, and 
attention).  
 
H1  Participation in a six-week (6 to 10 sessions) mindfulness intervention will 
increase school engagement as measured by indicators of cognitive 
engagement (problem solving ability, executive functioning).  
 
Q2  Does participation in a six-week, 6 to 10-session mindfulness intervention 
increase school engagement as measured by indicators of behavioral 
engagement (e.g., attendance, grades, on-task behavior, and teacher 
report). 
 
H2 Participation in a six-week (6 to 10 sessions) mindfulness intervention will 
increase school engagement as measured by attendance, grades, on-task 




In this study, the focus was on the alterable, individual factors that contribute to 
school engagement.  Other environmental factors such as school culture and family 
involvement were recognized as relevant, but beyond the scope of the current study.  
Moreover, the emphasis was directed towards understanding the specific impact of a 







the researcher to monitor potential changes in participants’ behavior that might coincide 
with their participation in the mindfulness intervention.   Further, a small sample size was 
selected as a function of the group delivery method and to allow for more depth in 
measuring outcomes. Finally, there were some limits to the constructs measured as 
specific areas of executive functions (e.g., attention, cognitive flexibility, and emotion 
regulation) are often interrelated to other skills and difficult to isolate.  
Definition of Terms 
Behavioral engagement. Behavioral engagement is one of the components of 
school engagement.  It is focused on the student’s participation in the educational 
environment by following behavioral expectations, attending class, and contributing to 
the learning environment (Fredricks et al., 2004; Wang & Holcombe, 2010).   
Cognitive engagement. Cognitive engagement is one of the components of school 
engagement.  A student’s cognitive engagement is conceptualized as investment and 
engagement in the process of learning and mastering skills and the active use of self-
regulation strategies (Fredricks et al., 2004; Wang & Holcombe, 2010).  
Cognitive flexibility. Cognitive flexibility is an element of executive function. It 
describes the ability to shift between tasks and/or mental states. At times, it is also 
referred to as “shifting” (Müller & Kerns, 2015).  
Emotion regulation. Emotion regulation (ER) can be defined as a set of processes 
that control not only the amount of stimulation coming in, but also a means to modulate 
the arousal response to that stimuli (Chambers et al., 2009).  Emotion regulation is often 







Emotion regulatory flexibility. Emotion regulatory flexibility is a theory of 
emotion regulation proposed by Bonanno and Burton (2013).  In this model of emotion 
regulation, self-regulatory strategies are a dynamic process dependent upon context 
sensitivity, regulation repertoire, and response to feedback.  Context sensitivity is the 
ability to assess both the regulatory demands of a situation and the opportunities to 
support regulation as the situation evolves while also selecting appropriate response 
strategies. Within this construct is also a focus on individual differences in one’s 
repertoire of regulatory strategies and ability to adjust responses based upon 
environmental feedback (Bonanno & Burton, 2013).   
Emotional engagement. Emotional engagement, often used interchangeably with 
psychological engagement, is one component of school engagement.  This type of 
engagement describes the student’s emotional interaction and identification with the 
educational environment.  A student’s positive and negative perceptions of the school, 
staff, and peers is believed to influence their emotional investment in being a member of 
the school community (Fredricks et al., 2004; Wang & Holcombe, 2010).  
Executive functioning. Executive functioning describes an interconnected set of 
skills that includes the ability to plan, maintain attention, inhibit behavior, initiating 
behavior, the ability to flexibly shift emotionally and cognitively, self-monitoring, and 
emotionally regulate (McCloskey et al., 2009).  
Mindfulness. Broadly defined, mindfulness can be described as a way of 
intentionally focusing attention to the present moment without judgment (Kabat-Zinn, 
2003). Depending on the approach, mindfulness practices can include traditional 







yoga, sensory-related practices, and focused attention on present moment awareness 
(Kabat-Zinn & Hanh, 2013). 
Mindfulness-Based Cognitive Therapy (MBCT). MBCT is a manualized 
mindfulness intervention that is based largely on Mindfulness-Based Stress Reduction.  
Developed by Teasdale, Segal, and Williams to prevent relapse of symptoms of major 
depression, this eight-week group intervention focuses on attentional control and 
decentering or detachment from one’s thoughts (Teasdale et al., 2000)  
Mindfulness-Based Stress Reduction (MBSR). Mindfulness-Based Stress 
Reduction is the most commonly researched of the mindfulness-based therapies.  
Developed by Jon Kabat-Zinn in the 1980s, MBSR focuses on present moment 
awareness (both sensory and cognitive) and nonjudgmental awareness of thoughts and 
feelings (Kabat-Zinn, 2003).   
Mindfulness-Based Interventions (MBIs). This broad term encompasses a range of 
practices that incorporate mindfulness practices as part of the treatment modality.  These 
practices include MBSR, MBCT, Dialectical Behavioral Therapy (DBT), Acceptance and 
Commitment Therapy (ACT), and specific mindfulness curricula such as Soles of the 
Feet (Singh et al., 2011), Learning to Breathe (Broderick, 2013), MindUP Curriculum 
(Scholastic, 2011), A Still Quiet Place (Saltzman, 2014), and Mindful Schools (Mindful 
Schools, 2019).  
School engagement. School engagement is a multifaceted construct consisting of 
three interrelated factors: behavioral engagement, cognitive engagement, and emotional 
engagement.  These factors are dynamic, malleable, and exist on a continuum (Fredricks 








Many students struggle to complete high school. Failure to complete high school 
is associated with a range of adverse outcomes (APA, 2012). Due to the importance of 
completing secondary education, this study focused on supporting high school students 
considered at-risk for school noncompletion. In order to contribute to the current body of 
literature on individualized interventions to support school engagement, a small-group, 
targeted intervention was selected. Building on the growing body of evidence linking 
mindfulness-based practices and executive function skills, a mindfulness-based 
intervention in order to determine if these practices positively contribute to the 
development of executive functioning skills that are hypothesized to support academic 
success. Using Fredricks et al. (2004)  tripartite model of school engagement (cognitive, 
behavioral, and emotional engagement), participants’ response to the mindfulness-based 
intervention was monitored using single-subject design over the course of a six-week 














	 In order to examine the effect of a mindfulness-based intervention on executive 
functioning skills hypothesized to support school engagement behaviors, an overview of 
the school engagement model is provided. The primary research question focused on 
whether participation in a mindfulness-based intervention increased the executive 
functioning skills (i.e. attention, cognitive flexibility, and emotion regulation) of 
adolescents who were considered at risk for school completion. To that end, an overview 
of executive functioning and the specific identified domains is presented. Finally, a 
description of mindfulness and the research supporting the use mindfulness-based 
interventions with children to support both executive functioning and school engagement 
are presented.  
School Engagement 
 School engagement is a popular topic in education (Appleton et al., 2008; Eccles, 
2016; Reschly et al., 2007).  A high level of school engagement is hypothesized to 
increase the likelihood of a student completing high school (Appleton et al., 2008; 
Archambault, Janosz, Morizot, & Pagani, 2009; Fredricks et al., 2004; Rumberger & 
Rotermund, 2012).  The basic idea is that the more students feel involved and connected 
to their learning environment, the more likely they are to show up and participate in the 
educational programming.  This construct is a useful tool for conceptualizing a student’s 







factors that are malleable, and recognizes levels of engagement along a continuum 
(Fredricks et al., 2004).   
According to the model of school engagement developed by Fredricks et al. 
(2004), there are three primary constructs including cognitive engagement, behavioral 
engagement, and emotional engagement.  The direct evidence for the relationship 
between school engagement and school completion is tentative; however, it hypothesized 
that engagement functions as a mediator between the context and outcomes (Reschly et 
al., 2007). The primary model of school engagement also focuses on school engagement 
at the individual, classroom, and school level (Fredricks et al., 2004). For example, level.  
school-level factors include student participation in school policy, cooperative 
relationships between staff and students, and small school environments (Fredricks et al., 
2004).  Classroom–level factors describe the amount of academic and emotional support 
provided by teachers, peer relationships, and general classroom structure (Fredricks et al., 
2004).  Finally, the individual level of school engagement focuses on the needs of the 
student, including the need to feel connected, autonomous, and competent (Fredricks et 
al., 2004).  There is evidence to support the importance of considering student-targeted 
factors with a focus on alterable variables (i.e., attendance, academic performance, 
behavior) when designing interventions to support school engagement and completion 
(Archambault et al., 2009; Reschly & Christenson, 2012).  
One of the challenges to conducting research on school engagement is that the 
overarching construct of school engagement is composed of several sub-constructs that 
are in turn, made up of additional complex constructs.  Due to the complexity of these 







of this large concept are most relevant to school completion and, by extension, which 
interventions are most effective in supporting students to remain in school.  Another 
critique of the current body of knowledge on student engagement is the absence of 
research on individual differences and how these factors may influence a student’s ability 
to complete school (Archambault et al., 2009; Reschly et al., 2008).  While consideration 
of larger contextual factors (e.g., school environment, curriculum, student-teacher 
relationships) is important, there is evidence to support the importance of individual 
differences in relation to school engagement. It may be that both environmental and 
individual models used together provide the most comprehensive model to explain school 
engagement.   
Self-determination theory provides another lens on school engagement. Within 
this framework, it is the individual’s need for autonomy and competence that interact 
with the environment that results in different levels of engagement (Wang & Holcombe, 
2010). A three-year longitudinal study completed with 293 middle and high school 
students provided evidence that when students experienced positive emotions at school 
associated with their individual development of a wider repertoire of coping mechanisms, 
they demonstrated improved cognitive and behavioral skills (Reschly et al., 2008).  These 
results support further investigation into the use of interventions to specifically promote 
the development of individual skills in students that are associated with student 
engagement behaviors.  
Adding to the complexity to the school engagement framework is the inconsistent 
procedures used to measure the various constructs, which are also inconsistently 







measuring engagement include student self-report, parent and teacher ratings, direct 
observation, educational artifacts (e.g., attendance rates, grades), interviews, and 
experience-sampling methods (ESM) (Fredricks & McColskey, 2012). Historically, the 
use of self-report results has been the most popular method for collecting student 
engagement data so that the student’s internal experiences can be accessed. These data 
are particularly helpful when attempting to assess cognitive and emotional engagement 
(Fredricks & McColskey, 2012). As with all data collection, it is best to use multiple 
assessment instruments and modalities in order to ensure sufficient information has been 
collected for meaningful interpretation. Despite the different conceptualizations, 
instruments, and explanations of school engagement, most agree that behavioral 
engagement in school is critical to success. 
Behavioral Engagement 
 Behavioral engagement is perhaps the most concrete construct in the school 
engagement model; it is defined as positive engagement in the classroom and larger 
school environment (Appleton et al., 2008; Fredricks et al., 2004; Reschly & Christenson, 
2012).  These behaviors can consist of the following of school rules, active participation 
in the classroom, and involvement with extracurricular activities.  The individual skills 
required to engage in these behaviors might include motivation and emotion regulation, 
as well as many others.  Behavioral engagement has been measured through teacher 
report, student self-report, review of academic progress (e.g., work completion, credits 
earned toward graduation), and direct observation (Appleton et al., 2008; Fredricks et al., 
2004; Fredricks & McColskey, 2012; Wang & Holcombe, 2010).  Behavioral 







achievement, school completion, and general well-being (Reschly et al., 2007).  
Interventions to support behavioral engagement often occur at the school-wide level and 
include community building interventions such as creating smaller learning environments 
and promoting proactive school policies, as well as encouraging practices that allow 
students to participate in the community (Reschly et al., 2007).   
Cognitive Engagement 
 Cognitive engagement is primarily focused on the student’s investment in 
learning and the underlying skills needed to be able to benefit from instruction.  These 
underlying skills are generally related to executive functioning skills.  Primarily, 
cognitive engagement is conceptualized as the willingness to learn, self-regulated 
learning, or metacognitive skills (Archambault, et al., 2009; Fredricks et al., 2004).  The 
measurement of cognitive engagement is often completed through the utilization of 
measures of metacognition that measure the student’s ability to self-report their cognitive 
processes, organizational strategies, and self-monitoring (Fredricks et al., 2004).    
Emotional Engagement 
 Emotional engagement, often used interchangeably with psychological 
engagement, is the third component of school engagement.  This type of engagement 
describes the student’s emotional interaction and identification with the educational 
environment.  A student’s positive and negative perceptions of the school, staff, and peers 
is believed to influence their emotional investment in being a member of the school 
community (Fredricks et al., 2004; Wang & Holcombe, 2010). Emotional engagement is 
most often assessed through student self-report, although teacher ratings are also common 







 While much of the research on school engagement has assessed each of these 
constructs separately, increasingly these constructs are understood to be dynamically 
connected (Li & Lerner, 2013). Research has demonstrated unique relationships between 
behavioral and emotional engagement, behavioral and cognitive engagement, and 
emotional and cognitive engagement (Li & Lerner, 2013; Pietarinen, Soini, & Pyhältö, 
2014). For example, Li and Lerner (2013), using a self-report rating scale of school 
engagement, found moderate correlations between the three constructs. More specifically, 
they found that emotional engagement was predictive of future behavioral and cognitive 
engagement and behavioral engagement was predictive of future emotional and cognitive 
engagement (Li & Lerner, 2013). The research on the relationship between the individual 
constructs is still early in development, but these results support the broader school 
engagement construct.   
Mindfulness  
 One of the hypotheses in this study is that a student’s executive functioning skill 
development affects their school engagement behaviors. Specifically, the executive 
functioning skills of attention, cognitive flexibility, and emotion regulation were targeted 
as highly relevant to school engagement behaviors. Due to a growing body of research 
linking mindfulness practices and executive function, a mindfulness-based intervention 
(MBI) was implemented. The following sections will provide an overview of 
mindfulness, mindfulness interventions (with a focus on children and adolescents and 
school-based interventions), and the relationship between mindfulness, executive 








As previously stated, mindfulness is a term that is commonly used to describe a 
wide-variety of practices that evolved from eastern spiritual and medical traditions 
(Creswell, 2017; Tang & Posner, 2013). Over recent years, mindfulness has become a 
prevalent topic in research, education, and popular culture (Schonert-Reichl & Roeser, 
2016).  So, what is mindfulness?  Broadly defined, mindfulness can be described as a 
way of intentionally focusing attention to the present moment without judgment (Kabat-
Zinn, 2003).  This manner of paying attention to the present contrasts sharply from our 
current lifestyle in the United States where being distracted and on “autopilot” is a more 
common way of interacting with the world (Siegel, 2007).  Instead of this type of limited 
experience, mindfulness practices can result in an awakening of the mind to the present 
moment and our experience of that moment.  
Depending on the approach, mindfulness practices can include traditional 
meditation practices, guided meditations, breath awareness, yoga, sensory-related 
practices, and focused attention on present moment awareness (Kabat-Zinn & Hanh, 
2013).  Although mindfulness practices may use any combination of the approaches 
described above, there are some common threads within different mindfulness traditions.  
For example, all mindfulness practices have a focus on the breath, increasing awareness 
of the present moment experience, and nonjudgmental awareness.  The focus on the 
breath is a foundational element as the breath is always available to our awareness, 
grounds the individual in a physical sensation, and generally, is a neutral stimulus.  
Moreover, the focus on the breath also supports the self-regulation of attention (Bishop et 
al., 2004). Nonjudgmental awareness is another key feature of mindfulness practices that 







one’s thoughts and experiences is utilized as a tool to depersonalize experiences and 
increase emotion regulation, decrease emotional distress to these experiences, as well as 
increase metacognitive skills as practitioners become more aware of their thought 
processes (Bishop et al., 2004).   
As mindfulness is a commonly used term that can perhaps be overused to describe 
practices that might be better described as coping strategies or confused with religious 
practices, it is also helpful to describe what mindfulness is not. For example, deep 
breathing is a commonly used coping skill, but taken alone, is not a mindfulness practice.  
One common misconception is that mindfulness practices are grounded in religious 
beliefs including Buddhist, Jewish, Christian, Hindu, Islamic, and Taoist teachings 
(Siegel, 2007). While aspects of mindfulness are commonly found in a variety of 
religions, the mindfulness approach practiced within educational and therapeutic settings 
is secular with no religious affiliation (Creswell, 2017). Another common misperception 
is that mindfulness is simply a form of meditation.  Although meditation is an essential 
component of mindfulness practice, mindfulness practices have their own specific 
routines that may differ from many meditative traditions.  Finally, one other common 
misperception of mindfulness practices is that they are synonymous with simply paying 
attention.  Again, while attention to the present moment is a key feature of these 




In recent years, there has been an increasing amount of research completed on 
mindfulness-based interventions (MBIs) (Khoury et al., 2013; Schonert-Reichl & Roeser, 







“Third-Wave” of cognitive behavioral therapies (Baer, 2003). Third-wave behavioral 
techniques are characterized by approaching maladaptive thoughts through a lens of 
acceptance.  Instead of attempting to change one’s thoughts, clients change their 
relationship with or experiencing of these thoughts (O’Brien, Larson, & Murrell, 2008).  
Mindfulness has been extensively researched in regard to specific mental health issues in 
clinical populations. MBIs have been found to be effective treatments for ameliorating 
symptoms for major depression, anxiety, psychosis, substance abuse, trauma, eating 
disorders, and Attention Deficit/Hyperactivity Disorder (Chambers et al., 2009; 
Hofmann, Sawyer, Witt, & Oh, 2010; van de Weijer-Bergsma et al., 2012).  Also, these 
techniques have been used successfully with nonclinical populations to decrease negative 
affect, reduce anxiety, manage stress, improve interpersonal relationships, and increase 
attention and executive functions (Chambers et al., 2009). A criticism of some of the 
early mindfulness research was the lack of rigor or consistency in the construction of the 
experiments (Dunning et al., 2019).  For example, a few consistent criticisms included 
the absence of a clearly operationalized definition of mindfulness, lack of control groups, 
small sample sizes, and inconsistent measurement of constructs (Bishop et al., 2004; 
Creswell, 2017).   
One of the most commonly researched mindfulness programs is Mindfulness 
Based Stress Reduction (MBSR) developed by Jon Kabat-Zinn (Goldin & Gross, 2010). 
Kabat-Zinn, a medical doctor, is considered a pioneer in the introduction of mindfulness-
based practices. Although the practice of mindfulness had been used for centuries in the 
eastern hemisphere, it was not until the early 1980s that Kabat-Zinn introduced this 







sensory and cognitive) and nonjudgmental awareness of thoughts and feelings (Kabat-
Zinn, 2003).  Participants in MBSR attend an eight-week group session program that 
directly teaches these skills and requires daily practice.  Kabat-Zinn (2003) explains his 
motivation for introducing these practices as two-fold.  First, MBSR was conceptualized 
as a means to relieve the suffering of patients with complex and/or intense pain and 
illness who had been resistant to other forms of treatment.  Secondly, MBSR was 
considered to serve as a template or model of effective service delivery for treating a 
wide-range of psychological and medical diagnoses (Kabat-Zinn, 2003).  
Eventually, mindfulness practices were incorporated into several formal 
interventions.  In England, Mindfulness-Based Cognitive Therapy (MBCT) was 
developed by Segal, Williams, and Teasdale in 1995, primarily to prevent relapse of 
major depressive disorder (Baer, 2003; Teasdale et al., 2000). MBCT utilizes a more 
specific cognitive model and operationalized definition of mindfulness than MBSR 
(Chambers et al., 2009).  The primary goal of MBCT is to encourage participants to 
detach from the thoughts associated with depression thereby decreasing their tendency to 
ruminate (Baer, 2003).  MBCT has also been adapted for use with children (i.e., MBCT-
C; O’Brien et al., 2008).  The adaptations for this population include shorter periods of 
formal mindfulness practice, focus on sensory experiences, and inclusion of the family 
(O’Brien et al., 2008).  Casting a wider net, several empirically supported therapeutic 
interventions incorporate elements of mindfulness.  For example, some of these practices 
are incorporated into Dialectical Behavior Therapy and Acceptance and Commitment 







A meta-analysis of MBIs that controlled for some of the identified research 
limitations indicated that MBIs were more effective when used to treat psychological 
disorders than when used to treat physical or medical conditions (Khoury et al., 2013).  
This analysis included 209 studies with a focus on research that implemented a 
mindfulness intervention directly to participants and that reported enough data to 
calculate an effect size.  The researchers also included criteria around the use of 
established protocols, the training of those delivering the intervention, and the number of 
sessions in the intervention phase (Khoury et al., 2013).  The effect size for MBIs was 
found to be moderate to large (effect sizes of .72 for anxiety and .66 for depression) 
(Khoury et al., 2013).  Although mindfulness programs were initially used to manage 
medical conditions, the results from this meta-analysis supported the use of MBIs for 
treating anxiety and depression.  Additionally, these results supported the efficacy of 
mindfulness interventions with a wide-variety of populations when certain standards were 
maintained. The most robust evidence supports the use of mindfulness-based 
interventions in preventing relapse in depression and substance abuse (Creswell, 2017). 
Based on these promising results with adult populations, research on the effects of 
mindfulness-based interventions with children has become a popular research topic. 
Many studies targeted similar behaviors and/or mental health diagnoses that were 
researched with adult populations (e.g., mood disorders, trauma, ADHD symptoms), but 
there has also been a focus on more youth-specific behaviors such as aggression and 
disruptive behaviors (Creswell, 2017). Research with youth lags behind research with 
adults, and the body of evidence for the efficacy of MBIs with youth is still early in its 







school-based interventions. For example, a recent meta-analysis of group-design 
mindfulness interventions with youth included 78 studies, 49 of which were completed in 
schools (Klingbeil et al., 2017). A large portion of the early research assessed the 
feasibility of implementing MBIs in the schools. As the field has evolved, the outcomes 
of focus have increasingly concentrated on disruptive behavior, executive function, 
internalizing disorders, and academic achievement (Klingbeil et al., 2017). Similar to the 
critiques of the research with adults, there is a limited amount of robust evidence to 
support that MBIs are more effective with younger populations than other interventions 
(i.e. established CBT therapies) (Renshaw, Fischer, & Klingbeil, 2017). The current state 
of the research remains in the realm of a “promising” practice, but not established.  
Many of the MBIs originally designed for and implemented with adults have been 
modified for use with children and adolescents. For example, MBCT was adapted by 
Segal and Lee in 2002. Mindfulness-based cognitive therapy for children (MBCT-C) 
incorporates most of the elements of the adult version, but in order to meet the 
developmental needs of children, the sessions are shorter, practices are broken into 
shorter periods and interspersed throughout the sessions, and group sizes are smaller 
(Semple et al., 2009). A proliferation of programs designed for children and/or 
adolescents has also emerged over the last several years. Curricula such as Soles of the 
Feet (Singh, et al., 2011), MindUP (Scholastic, 2011), A Still Quiet Place (Saltzman, 
2014), Learning to BREATHE (Broderick & Frank, 2014), and Mindful Schools 
(Mindful Schools, 2015) have been developed and utilized with school-based facilitators 
and populations as universal, targeted, or intensive interventions (Burke, 2010; Felver et 







can be successfully implemented in the school setting. These studies add to an ever-
growing body of research that supports the use of mindfulness interventions within youth 
in school-based contexts.  
Mindfulness in Schools 
 As interest with mindfulness-based interventions as a promising intervention to 
support the development of important school-related behaviors and skills has grown, the 
amount of research on these interventions has also rapidly increased (Meiklejohn et al., 
2012; Renshaw et al., 2017). Considered within the layered intervention systems 
commonly found in schools, the potential utility of MBIs as both a universal (Tier 1) and 
targeted intervention (Tiers 2 and 3) has been advocated (Felver et al., 2013; Renshaw et 
al., 2017).  
 In an attempt to synthesize the findings of published studies on the effects of 
MBIs with youth, several meta-analyses or systematic reviews have been published in 
recent years (Carsley, Khoury, & Heath, 2018; Dunning et al., 2019; Klingbeil et al., 
2017; Mak et al., 2018; Zenner, Herrnleben-Kurz, & Walach., 2014; Zoogman, Goldberg, 
Hoyt, & Miller, 2015). Several of these meta-analyses specifically review school-based 
studies (Felver, Celis-de Hoyos, Tezanos, & Singh, 2015; Zenner et al., 2014). Even with 
the meta-analyses, extrapolating results is made difficult by the heterogeneity of the 
studies (e.g., different interventions, developmental ages, measures used, lack of 
replication).  
 The research with school-based interventions with adolescents has mostly focused 
on feasibility of intervention, general well-being, and management of mental health 







& Chan, 2018). In regard to feasibility, outcomes were positive. For example, Bluth et al. 
(2016) implemented the Learning to BREATHE curriculum with a diverse sample of 
students with a history of academic challenges. After initial resistance, the participants 
became more invested and attendance exceeded similar studies.  Across research studies, 
both adolescents and school staff have responded positively to MBIs (Zenner et al., 
2014). General well-being (e.g., stress levels, positive affect) have also been reported to 
improve after participation in this type of programming (Rawana et al., 2018; Zenner et 
al., 2014). Management of mental health symptoms has been mixed. Similar to adults, 
anxiety and depression were often improved through participation in MBIs (Rawana et 
al., 2018). As noted, there were few studies that incorporated academic and/or executive 
function outcomes. Most recently, in a review of the research, Rawana et al. (2018) 
reported positive academic outcomes based upon grades, attendance, and teacher report 
and improved executive functioning.  For example, Bakosh, Mortlock, Querstret, and 
Morison (2018) found improvements in academic performance (i.e. grades) with an 
elementary school population that participated in a mindfulness-based intervention.  
 There are a few MBIs that were designed to be implemented specifically in 
schools. For example, the MindUP program was designed for use with school-aged 
children from Kindergarten to 8th grade (Scholastic, 2011). These curricula are designed 
to be universally implemented and led by the teacher. Additionally, these curricula 
provide suggestions on ways to integrate mindfulness into various areas of the curriculum 
(e.g., math, reading, science). There are also several short, structured mindfulness 







utilizing the MindUP curriculum yielded significant improvements in executive 
functioning, feelings of well-being, and prosocial behavior (Schonert-Reichl et al., 2015).  
The Mindful Schools (MS) curriculum was designed to be implemented in urban 
and under-resourced public schools (Mindful Schools, 2015).  The Mindful Schools 
curriculum was designed to be delivered in 15- to 30-minute modules that can be easily 
integrated into the school environment and adapted to meet the needs of diverse 
environments (Mindful Schools, 2019).  Research on the MS curriculum is early in 
development. In a program evaluation of the MS program, changes in students’ behavior, 
attention, mindfulness, and transition time were evaluated (Smith, Guzman-Alvarez, 
Westover, Keller, & Fuller, 2012). Using random assignment and a control group, three 
elementary schools (K-5) in an urban school district participated in the MS program (two 
receiving the intervention and one control group). One of the treatment groups receiving 
MS instruction also received additional teacher development on implementing 
mindfulness practices in the classroom. In total, there were 800 students across all three 
settings and 15 or 16 participating teachers in each school. Students were evaluated using 
a standardized rubric. Students’ attentional abilities were also assessed with the Attention 
Network Test for Children (ANT-C) as well as their use of mindfulness based on a 
modified version of the Child and Adolescent Mindfulness Measure (CAMM; Kuby, 
Mclean, & Allen, 2015). The results from the program evaluation indicated marginal, but 
not statistically significant, improvements short-term overall improvements for both 
treatment groups in observable behaviors. In the areas of paying attention and 
participation, there were statistically significant improvements when compared to the 







results from the ANT-C indicated no change in attentional abilities.  There were 
significant improvements in transition from recess in the treatment groups (Smith et al., 
2012).  
A study completed by Black and Fernando (2014) at an urban elementary school 
used the same rubric assessing attention, self-control, participation, and caring/respect. 
Students were randomly assigned to two treatment groups: Mindful Schools (five weeks 
long; 15-minute sessions three times per week) or Mindful School plus an additional 
seven weeks of weekly classes (total of 12 weeks and 22 sessions).  Across both groups, 
improvements were reported in all four areas, but only attention improved with the 
additional sessions (Black & Fernando, 2014). The results from these studies indicate that 
Mindful Schools curriculum may have positive effects on student behavior and academic 
engagement. No published studies were found that described the utilization of the MS 
curriculum with adolescents. The results from these studies provide a great deal of 
information about the potential effects of mindfulness-based interventions implemented 
in schools, but there still remain many questions in regard to the specific contexts, 
populations, and format of the interventions that can be described as an established 
intervention to support students.  
Neural Mechanisms of 
Mindfulness 
 
One of the primary research questions explored in mindfulness research with both 
youth and adults is the underlying mechanism of mindfulness. Over the past two decades, 
the amount of research on mindfulness utilizing brain-scanning techniques such as fMRI 
has increased and provided some information as to why mindfulness practices result in 







the relationship between mindfulness practices and increased ability to access executive 
function (EF) skills is of particular interest to researchers.  Randomized-control trial 
studies have produced evidence that mindfulness improves performance on measures of 
sustained attention (Felver, Tipsord, Morris, Racer, & Dishion, 2017; Jensen, Vangkilde, 
Frokjaer, & Hasselbach, 2012; Tarrasch, 2018), working memory (Jha et al., 2019), and 
task switching (Purohit & Pradhan, 2017).  
At the core of mindfulness-based theories of change is the concept of neural 
plasticity (Gallant, 2016; Meiklejohn et al., 2012; Moses & Choudhury, 2016). For 
example, one RCT study on the effects of MBSR training completed by Hölzel et al. 
(2011a) demonstrated increased gray matter density in the left hippocampus, an area of 
the brain associated with arousal and emotion regulation. In regard to neuroplasticity, the 
hippocampus is also known for its ability to generate new neurons (Hölzel et al., 2011a). 
The authors also found alterations in the post cingulate cortex, left temporoparietal 
junction, and cerebellum (Hölzel et al., 2011a). Due to the inconsistent research methods 
(e.g., data collection, mindfulness interventions), there is a high degree of variability 
across the research in the areas of the brain that are found to be relevant to mindfulness 
interventions (Tang et al., 2015). Several areas of the brain often identified include the 
cerebral cortex (multiple prefrontal areas, anterior cingulate cortex, frontopolar cortex, 
mid-cingulate cortex, orbitofrontal cortex), subcortical grey matter, subcortical white 
matter, cerebellum, brain stem, amygdala, striatum, and insula (Tang et al., 2015).  The 
diversity of the findings also suggests that the neural mechanism of mindfulness involves 







As research has accumulated, evidence of the complexity of the effects of 
mindfulness interventions is becoming more apparent. For example, a meta-analysis of 
RCT mindfulness-based interventions with youth showed that MBIs had a greater effect 
on adolescents than younger children (Dunning et al., 2019). Because the brain is not 
fully developed until young adulthood, it stands to reason that mindfulness practices 
would have different effects at different points of development, but the exact nature of 
these difference is not fully understood (Dunning et al., 2019). Another variable is the 
past meditation experience of study participants. The neural mechanisms at play may 
differ between individuals who are learning the skill of mindfulness compared to 
individuals who have mastered it (Tang et al., 2015).  
More neural mechanisms will be elaborated below in relation to specific EF areas 
(attention, cognitive flexibility, and emotion regulation), with a focus on research with 
adolescent populations. Due to the high neuroplasticity associated with adolescent 
development combined with higher cognitive skills than younger populations and 
increased rates of psychopathology, adolescents have been identified as a unique 
population within which to study the mechanism of mindfulness (Felver et al., 2017; 
Moses & Choudhury, 2016). Because aspects of brain functioning are still developing, 
adolescence presents a unique opportunity for intervention to support healthy 
development (Carsley et al., 2018).  
Executive Function 
Executive functions are essential skills that children and adolescents need in order 
to be successful in school as these skills support their ability to acquire knowledge for 







Liew, 2012). Like school engagement, executive functioning is an umbrella term that 
includes many dynamically-related areas of cognitive functioning largely housed in the 
prefrontal cortex (Goldstein, Naglieri, Princiotta, & Otero, 2014). Some commonly cited 
executive functioning skills are attention, cognitive flexibility, emotion regulation, 
initiation, inhibition, goal setting, planning, organization, self-monitoring, and working 
memory. Of particular relevance to mindfulness, executive function has been described 
as the mechanisms that allow an individual to respond rather than react to external stimuli 
(Denckla & Mahone, 2018). Several educational disabilities (e.g., ADHD, specific 
learning disabilities) are characterized by executive function deficits, which speaks to the 
importance of these skills for academic achievement (Denckla & Mahone, 2018).  
Throughout mindfulness research, the interaction between mindfulness practices 
and increased executive function skills is a prominent theme (Bishop et al., 2004).  
Another element of executive functioning that is relevant to school engagement includes 
metacognitive skills that support cognitive engagement (Bishop et al., 2004).  
Metacognition is often described as thinking about one’s own thinking (McCloskey et al., 
2009).  In fact, in their operational definition of mindfulness, Bishop et al. (2004) 
described mindfulness as the practice of metacognition.   
Attention 
 The skill of attention and the associated neural networks have been hypothesized 
to be a cognitive process that underlies many cognitive and psychological processes 
(Posner & Rothbart, 2007; Ristic & Enns, 2015). The ability to maintain attention to 







considered to be a prominent feature in many developmental disabilities and are directly 
related to academic deficits (Denckla & Mahone, 2018).  
Despite the fact that attention is essential to all cognitive processes and considered 
a key component to executive functioning, there is no agreed upon definition of attention 
(Ristic & Enns, 2015). Across development, attention involves the ability to register 
stimuli, orient to its source, and focus on input of that new information. The efficiency of 
this process improves throughout development (Rueda et al., 2004). In one model of 
attentional development, attention begins as response to cuing and increasingly develops 
into effortful control (Posner & Rothbart, 2007). This model of attention is also referred 
to as executive attention and “involves mechanisms for monitoring and resolving conflict 
among thoughts, feelings, and responses” (Posner & Rothbart, 2007, p. 7). The 
development of executive attention is a necessary prerequisite for both self-regulation 
and cognitive flexibility as these skills require the active selection and modulation of 
stimuli (Posner & Rothbart, 2007; Sanger & Dorjee, 2015). There are also models that 
include combinations of these constructs and incorporate sustained attention (i.e., 
maintaining attention during long, repetitive, unarousing tasks) and selective attention 
(i.e., maintaining attention with conflicting stimuli) (Tang et al., 2015). Research on 
attention and mindfulness with youth commonly refer to the tripartite model of attention 
and may include sustained and selective attention within that framework. 
Mindfulness and Attention 
Attention is hypothesized to be one of the areas of executive functioning most 
directly improved through mindfulness practices (Mak et al., 2018; Tang et al., 2015; 







the individual to notice when their mind wanders and refocus attention on the present 
moment. Although mind-wandering is linked to creativity, there is also evidence that 
individuals with higher rates of this trait have more learning difficulties (Mooneyham & 
Schooler, 2013; Sanger & Dorjee, 2015).  
The evidence supporting increases in attentional ability when mindfulness 
practices are introduced is particularly robust with both adults and youth.  For example, 
one study with 17 adult participants who participated in an MBSR course as compared to 
a control group, demonstrated increased ability in selective and receptive attention (Jha, 
Krompinger, & Baime, 2007).  In a study with adolescents who were diagnosed with 
ADHD, and were assessed with direct measures of attention in the form of rating scales 
and a computerized attention test (van de Weijer-Bergsma et al., 2012), indicated a 
significant increase in attentional abilities and general executive functions after 
participating in a mindfulness program.  The results from the computerized attention 
assessments supported these responses as well (effect size was high with d=1.0).  The 
participants’ reaction time slowed on the task and they made fewer errors on the task.  
These results indicated that the participants were not only able to better maintain 
attention, but to monitor their responses and make fewer errors.  At an 8-week follow-up, 
the participants maintained these improvements in EF skills (effect size for speed was 
moderate with d=0.7).   
Another study was targeted specifically at increasing the attentional abilities of 
elementary students (Napoli, Krech, & Holley, 2005).  With 194 elementary students who 
attended 12 one-hour mindfulness sessions, direct measures of attention and teacher 







There were moderate effect sizes on measures of attention (d=0.49), social skills 
(d=0.47), test anxiety (d=0.39), and selective attention (d=0.60).  The results supported 
the hypothesis that mindfulness interventions would result in increased selective attention 
skills and decreased attention-related behavioral problems among students (Napoli et al., 
2005).   
In a meta-analysis of research on MBIs focusing on executive function and 
attention in children and adolescents, Mak et al. (2018) reported promising findings of EF 
and/or attentional improvements. Changes in attentional abilities are most commonly 
assessed through the use of self-report, pen-paper measures (i.e. Trail-Making Test and 
Stroop), and computerized assessments (Mak et al., 2018; van de Weijer-Bergsma et al., 
2012), with the latter methodology appearing to be more sensitive to subtle differences. 
The Attention Network Task (ANT) is a computerized task that is commonly employed 
as a measure of orienting and executive attention (Sanger & Dorjee, 2015; Tang et al., 
2015; Zylowska et al., 2008). Using the ANT to measure change in adults and 
adolescents with ADHD after a MBSR-adapted intervention, Zylowska et al. (2008) 
reported statistically significant improvement in executive attention. The anterior 
cingulate cortex (ACC), a key area of the brain for the regulation of attention, appears to 
be most connected to the neural changes resulting from the mindfulness practice (Tang et 
al., 2015). Alterations in the dorsolateral prefrontal cortex have also been observed (Tang 
et al., 2015). Both functional and structural changes in the brain have been observed, 
although these do not fully explain the changes in attentional control (Tang et al., 2015). 







that engaging in mindfulness practices may increase the foundational attentional skills 
that students need to cognitively engage in school.  
Cognitive Flexibility 
Cognitive flexibility is another element of executive function. It describes the 
ability to shift between tasks and/or mental states, and it is sometimes referred to as 
“shifting” (Müller & Kerns, 2015).  This shifting involves the ability to flexibly redirect 
one’s focus between both concepts and tasks. Well-developed attentional abilities support 
cognitive flexibility by managing the input of stimuli and ability to focus on most 
relevant stimuli (Moore & Malinowski, 2009). Another key ability required for cognitive 
flexibility is the ability to respond to stimuli in a non-reactive way (i.e., nonhabitually). 
These skills are often measured through activities that require sorting items/concepts, 
rule-following tasks during which the rules change (Wisconsin Card Sort), task switching 
(Trail-Making Test, part B), and problem solving (Tower of London) (Takacs & Kassai, 
2019). Cognitive flexibility is hypothesized to be one of the executive functions that most 
directly affects academic achievement (Meltzer, 2018). Academic skills that rely on 
cognitive flexibility include reading comprehension, mathematical problem solving, and 
written expression (Meltzer, 2018).   
Mindfulness and Cognitive  
Flexibility 
 
 There is less research on the effect of mindfulness practices have on performance 
on tasks requiring cognitive flexibility (Gallant, 2016; Moore & Malinowski, 2009). 
When considering the available data, outcomes have been mixed.  In a pair of studies 
with undergraduates, using a model of cognitive control measuring both proactive and 







intervention resulted in increased reaction times and more flexible responses. They also 
found that those with higher dispositional mindfulness (more mindful without formal 
intervention) were more likely to use both proactive and reactive controls. In this model, 
the ability to use both forms of control is indicative of greater cognitive flexibility (Chang 
et al., 2018). With an adult sample, Moore and Malinowski (2009) found that attentional 
abilities and cognitive flexibility were associated with higher levels of mindfulness and 
experience meditating. Participants with more meditation experience were better able to 
inhibit an automatic response and maintain cognitive control while flexibly shifting 
between task demands (Moore & Malinowski, 2009). Finally, a study completed with 
elementary age students using the MindUP curriculum resulted in increased cognitive 
flexibility measured via a Flanker task when compared to a control group (Schonert-
Reichl et al., 2015). These studies provide support to the relationship between MBIs and 
cognitive flexibility, but more research with adolescent populations is clearly indicated.  
Emotion Regulation 
Emotion regulation (ER) is a necessary executive functioning skill needed by 
students to engage in behaviors that align with school engagement.  ER can be defined as 
a set of processes that control not only the amount of stimulation coming in, but also a 
means to modulate the arousal response to that stimuli (Chambers et al., 2009; Gross, 
2013). The ability to regulate one’s emotions is essential for daily functioning.  Delays in 
these skills can directly affect the development of both academic and social skills in 
youth (Liew, 2012).   
Although ER is considered to be an aspect of executive functioning, it is also a 







of emotion regulation. To begin with, in this model, emotions are events that motivate the 
individual to manage how emotions come to be within them (i.e., the goal of the 
emotion). The second characteristic of emotion regulation is the individual’s attempts to 
manage their response to the emotion. These processes can include commonly identified 
emotion regulation techniques such as cognitive reappraisal, emotion suppression, 
situation modification, and distraction (Werner & Gross, 2009). Gross (2013) 
conceptualizes these processes existing along a continuum that include implicit and 
explicit processes. The final aspect of emotion regulation concerns how the individual 
attempts to manage emotions and how this affects overall experience and expression of 
the emotion (Gross, 2013). Gross (2013) further elaborated that there exists “intrinsic 
emotion regulation” and “extrinsic emotion regulation” (p. 6). Intrinsic emotion 
regulation is the individual’s regulation of their own emotions, and extrinsic emotion 
regulation is when an individual engages in behaviors with the purpose of regulating 
another person’s emotions (Gross, 2013). Mindfulness practices are primarily targeting 
intrinsic emotion regulation processes. It is also important to note that emotion regulation 
does not just involve the attempts to minimize emotions, but it can also involve the 
motivation to expand an emotional experience (Gross, 2013).  
More recently, this model of emotion has evolved to include the concept of 
emotion regulation flexibility (Aldao, Sheppes, & Gross, 2015). Emotional regulatory 
flexibility is another theory of emotion regulation proposed by Bonanno and Burton 
(2013).  In their model of emotion regulation, self-regulatory strategies are viewed as a 
dynamic process that is dependent upon context sensitivity, regulation repertoire, and 







assess both the regulatory demands of a situation and the opportunities to support 
regulation as the situation evolves while also selecting appropriate response strategies 
(Bonanno & Burton, 2013).  Within this construct, there is a focus on individual 
differences in the individual’s repertoire of regulatory strategies and ability to adjust 
response based upon environmental feedback (Bonanno & Burton, 2013).  
Emotional dysregulation, on the other hand, can be conceptualized as deficits in 
one’s ability to respond to stimuli in an organized and flexible manner (Siegel, 2015). 
This disorganized response may include excessively random/chaotic or rigid/inflexible 
responses (Siegel, 2015).  When individuals become emotionally dysregulated, higher 
cognitive functions (e.g., abstract thinking and self-reflection) are compromised (Siegel, 
2015). Moreover, many mental health disorders are characterized by emotional 
dysregulation such as mood disorders, anxiety disorders, Attention Deficit Hyperactivity 
Disorder, Borderline Personality Disorder, and Post Traumatic Stress Disorder (Goldin, 
Ziv, Jazaieri, Hahn, & Gross, 2013).  
Emotional dysregulation in children and adolescents is often observed as students 
who are easily aroused, demonstrate poor impulse control, and are easily distracted 
(Harrison, Vannest, Davis, & Reynolds, 2012). Although less noticed by teachers, 
dysregulation can also be exhibited as withdrawal from the environment and social 
interaction (Harrison et al., 2012). Both external and internal manifestations of poor 
emotion regulation are often disruptive to classroom learning and difficult for teachers to 
manage.  Students who are extremely dysregulated and disruptive are often identified as 
being the most challenging for teachers (Briesch, Ferguson, Volpe, & Briesch, 2012).  







much higher risk for negative outcomes such as removal from the classroom through 
suspensions, expulsion, drop-out, and involvement in the juvenile justice system 
(Christle, Jolivette, & Nelson, 2005). A longitudinal study of post-secondary outcomes 
for students with identified emotional disabilities indicated that lack of access to the 
general education environment as a result of removals from school resulted in decreased 
ability to engage in normative relationships that support the development of pro-social 
skills. Furthermore, these students were often provided with less rigorous academic 
coursework (Wagner & Davis, 2006).  
Beyond the disruption to learning and negative consequences associated with 
these dysregulated emotions, children who struggle with emotion regulation are impacted 
in their ability to benefit from instruction. For example, attention, working memory, and 
encoding skills are often compromised when one is in a heightened state of arousal 
(Martin & Ochsner, 2016; Siegel, 2015). Finally, children who are emotionally 
dysregulated are more likely to struggle with social relationships (Riediger & Klipker, 
2013).  The ability to regulate arousal levels is fundamental for students to be engaged in 
the learning environment.  
Adolescence (roughly defined between the ages of 10-19) represents a unique 
period for emotional experiences and the accompanying emotion regulation development 
(Ahmed, Bittencourt-Hewitt, & Sebastian, 2015). There is a great deal of neurological 
development occurring during this period of development, particularly in areas of the 
brain associated with emotion regulation. The rapid neural development combined with 
the substantial increase in social and academic demands makes adolescence a critical 







The ability to regulate emotional experiences is very important for adolescents. 
Adolescents with better ER skills often have higher academic achievement and fewer 
mental health symptoms (Riediger & Klipker, 2013). In alignment with Gross’ (2013) 
model, the development of ER in adolescence is affected by both internal and external 
factors (Riediger & Klipker, 2013). Internal factors are characterized by neurological 
responses, while external factors include familial and peer relationships. For example, the 
presence of peers has been associated with the activation of neural patterns associated 
with higher risk-taking behaviors (Martin & Ochsner, 2016).  
Important neural changes such as increased myelination and synaptic pruning 
occur in adolescence. These changes have important implications for ER as pruning 
creates more sensitive neural connections and myelination allows for increased speed of 
these connections resulting in significant growth in affected brain structures (Ahmed et 
al., 2015). Implicated systems include the limbic region (amygdala), several cortical areas 
[dorsolateral prefrontal cortex (dlPFC), medial prefrontal cortex (mPFC), anterior 
cingulate cortex (ACC), and orbitofrontal cortex (OFC)], and the pathways connecting 
many of these regions (Ahmed et al., 2015). One theory of adolescent emotional 
dysregulation involves an imbalance between the PFC, striatum, and amygdala (Ahmed 
et al., 2015). The amygdala functions to encode affective stimuli and has been linked to 
emotional reactivity (Martin & Ochsner, 2016). One study using fMRI found that 
adolescents who had more difficulty managing negative affect had more activation of the 
amygdala when prompted to engage in cognitive reappraisal of aversive visual stimuli 
(Stephanou et al., 2016). These findings support theories of increased reactivity to 







emotion regulation and higher levels of reactivity makes adolescence a meaningful 
developmental phase for interventions targeting these skills.  
Mindfulness and Emotion  
Regulation 
 
Current research indicates that there exists a strong link between mindfulness 
practices and increased overall EF and emotion regulation (Luberto, Cotton, McLeish, 
Mingione, & O’Bryan, 2014; Tang et al., 2015; Teper & Inzlicht, 2013). Throughout the 
literature, a pattern of decreased activation in the amygdala and increased activity in the 
PFC has been observed when mindfulness interventions have been implemented (Hölzel 
et al., 2011b; Ochsner & Gross, 2008; Tang et al., 2015).  These results indicate a 
decrease in emotional reactivity and increase in executive functioning skills.  The 
orbitofrontal cortex (OFC) is hypothesized to help down-regulate amygdala activity in 
order to mediate emotional responses (Chambers et al., 2009).  More specific studies on 
the PFC have indicated a role for the anterior cingulate cortex (ACC) for self-monitoring, 
the ventral PFC for response inhibition, and dorso-medial PFC for monitoring of 
affective states (Chambers et al., 2009; Hölzel et al., 2011b; Lutz et al., 2013).  Current 
research also supports a model of ER in which the anterior cingulate cortex and the 
dorsolateral prefrontal cortex (DLPFC) work together in cognitive regulation and self-
monitoring behavior (Martin & Ochsner, 2016; Teper & Inzlicht, 2013).    
One study by Lutz et al. (2013) evaluated the effects of a brief mindfulness 
intervention on emotion regulation among nonclinical adults (ages 20-57) versus a 
control group who did not receive any intervention.  In this study, individuals were 
randomly assigned to groups, but matched for age and gender with 24 participants 







analyzed whole-brain response as well as regions of interest (i.e., amygdala, insula, 
dorsolateral prefrontal cortex, and dorsomedial prefrontal cortex) utilizing fMRI data.  
Both groups were presented with emotional pictures (pleasant, unpleasant, neutral, and 
unknown) preceded by a cue as to the emotional valence of the picture.  The mindful 
group was instructed to apply mindful awareness during unpleasant and unknown tasks.  
The control group was asked to expect and perceive the stimuli.  The results from the 
analyses of specific regions of interest indicated that during the negative stimuli, there 
was decreased activity in the right amygdala in the mindful group when actually 
perceiving the stimuli (medium effect size, d=0.71).  When the mindful group was cued 
to expect negative stimuli, they demonstrated increased activity in the dorsomedial 
prefrontal cortex, left anterior insula, and left dorsolateral prefrontal cortex.  In contrast, 
the control group demonstrated increased activation in the right amygdala (an area of the 
brain related to fear responses) and indicated greater emotional reactivity to these stimuli 
(effect size ranged from medium on the left with d=0.68 to large on the right with 
d=0.81).   
Similar group differences occurred when the groups were cued to expect 
unknown stimuli.  The analysis of whole brain response patterns indicated increased 
activity in the mindful group during the cueing phase for both negative stimuli and 
unknown stimuli.  With the negative stimuli, the mindful group demonstrated increased 
left-sided prefrontal activity (superior frontal gyrus extended to the anterior cingulate 
cortex) and middle temporal gyrus.  With the unknown stimuli, there were similar 
patterns of left frontal activation as well as activation in the bilateral anterior insula, right 







2013).  These results are noteworthy because they support the hypothesis that even short 
mindfulness training exercises can have effects at the neural level.  With these types of 
promising findings after only a brief intervention, it is reasonable to consider whether a 
longer term intervention might create more lasting change in levels of EF reflected in 
broad constructs such as school engagement. 
A review of the literature on MBI and ER reveals a particular interest in the role 
that mindfulness plays in the ability to not only increase the amount of stimuli a person 
can tolerate, but also the ability to recover from disorganizing events more quickly and 
increase metacognitive skills (Bishop et al., 2004).  The specific ER strategies that are 
commonly cited in the literature are expressive suppression and cognitive reappraisal 
(Goldin, McRae, Ramel, & Gross, 2008; Ochsner & Gross, 2008).  Expressive 
suppression involves the conscious inhibition of the expression of emotions when 
aroused.  Cognitive reappraisal involves the active reinterpretation of stimuli in order to 
modify the emotional meaning (Chambers et al., 2009).  For example, when practicing 
mindfulness, a common cognitive reappraisal technique taught is to categorize 
experiences as pleasant or unpleasant in order to minimize emotional reactivity.  The 
ability to engage in these practices has been theorized as related to dispositional 
mindfulness and can be enhanced through MBIs (Goldin et al., 2013; Hill & Updegraff, 
2012; Luberto et al., 2014). Currently, there is very little research exploring the neural 
mechanisms of change when children or adolescents engage in mindfulness practices.  
There are parallels, however, in the changes in executive functioning skills in both adults 
and children (i.e. increased attentional abilities) (Teper & Inzlicht, 2013).  As there is 







in adults, it seems reasonable to hypothesize that similar neural changes are happening 
with children and adolescents.  
Much of the research on mindfulness-based practices to increase emotion 
regulation has been conducted with adults. There is, however, a growing body of 
literature specific to children and adolescents (van de Weijer-Bergsma et al., 2012).  For 
example, a study with adolescents with learning disabilities with co-morbid anxiety 
indicated that participants experienced increased functioning after completing a 
mindfulness intervention.  The study included 34 adolescents (aged 13 to 18) at a private 
special education school in the Northeast. After a 5-week mindfulness meditation 
intervention, the participants reported a substantial decrease in trait anxiety.  
Furthermore, the teachers and participants reported significant improvements in social 
functioning.  The teachers also reported significant improvements in academic 
functioning among participants (Beauchemin, Hutchins, & Patterson, 2008).  These 
results indicate that participation in mindfulness interventions not only supported 
increased emotion regulation (i.e., decreased anxiety) but also supported school 
engagement behaviors (better peer relationships and academic achievement). Fung, Guo, 
Jin, Bear, and Lau (2016) investigated the effect of the Learning to BREATHE (L2B) 
program on the emotion regulation skills of 19 ethnically diverse early adolescents (ages 
12 to 14) from an urban public school district in the Los Angeles area.  The L2B program 
is a manualized mindfulness program that consists of six 45-minute sessions.  The results 
indicated that participants experienced decreased disruptive behaviors (effect size of 
0.29; identified in the large range) and self-reported fewer internalizing problems (effect 







studies provide preliminary support for MBIs as a promising practice with younger 
populations.  
Summary 
 School engagement is broadly defined as the cognitive, behavioral, and emotional 
behaviors that facilitate students’ ability to successfully complete school. Although there 
are a number of surface behaviors (e.g., attendance, rule following, grades) that can be 
used to measure levels of engagement, these indicators may miss underlying deficits that 
interfere with adolescents’ ability to engage. School engagement behaviors are facilitated 
by the essential executive functioning skills of attention, cognitive flexibility, and 
emotion regulation. Specifically, indicators of behavioral engagement require attention 
(i.e., participation in academic activities) and emotion regulation (i.e., meeting the 
demands of the environment). Cognitive engagement behaviors such as attention and 
cognitive flexibility are essential to any higher order thinking tasks. Finally, emotional 
engagement is directly related to emotion regulation skills to develop positive 
relationships with both peers and school staff. The relationships between these dynamic 
constructs is still early in development. The purpose of this study was to further explore 
whether adolescents experienced changes in their executive function skills of attention, 
cognitive flexibility, and emotion regulation, as well as other indicators of school 












CHAPTER III  
 
METHODOLOGY 
The purpose of this study was to further explore whether adolescents experienced 
changes in their executive function skills of attention, cognitive flexibility, and emotion 
regulation, as well as other indicators of school engagement (e.g., attendance, behavior), 
after participating in mindfulness intervention. This study represented a multiple single-
case design with adolescents N=10) participants completing a six-week mindfulness 
intervention.  The design of this study was organized around the hypothesis that 
participation in a mindfulness curriculum would contribute to increased ability to 
demonstrate behaviors consistent with school engagement. The dependent variables 
measured included behavioral engagement (i.e., attendance, grades, and teacher reports) 
and cognitive engagement (i.e., attention, cognitive flexibility, and emotion regulation).  
In addition to pre- and post-outcome measures, progress monitoring was used throughout 
the intervention to assess for changes in participants’ school engagement behaviors. 
Context of the Study 
This study was conducted in an urban, Southwestern community of approximately 
500,000 ethnically diverse citizens. The city is located in a resource poor state with an 
unusually high number of individuals living below the poverty line (U.S. Census Bureau, 
2018). After receiving approval from the Institution Review Board (IRB; see Appendix 
A), the researcher initially contacted mental health professionals at several independent 







school responded with a high level of interest in the study and thus, the participants in 
this study represented a convenience sample.  Because the school’s population was 
similar to the broader demographics of the larger district, this site was considered an 
appropriate location for this study. In this high school, approximately 50 percent of the 
students qualified for free and reduced lunch. The students represented a diverse 
community with the primary ethnicity being Hispanic (51 percent), followed by White, 
non-Latino (43 percent), African–American (2.3 percent), Native American (2.0 percent), 
and Multiple Ethnicities (1 percent).  Many of the students were English Language 
Learners (41.5 percent) and/or received special education services (17.8 percent).  
Students enrolled in this school through a lottery system.  
Participants 
The sample for this project was drawn from the students attending a high school 
in a large urban district in the Southwest region. The student population targeted for this 
study were considered at-risk for school noncompletion due to a number of different 
factors (e.g., truancy, involvement with juvenile justice, academic failure, identified 
mental health concerns, and disruptive behaviors). Recruitment was completed through 
collaboration with administration and school social workers to identify students in need 
of support based upon meeting criteria for “at-risk” (e.g., behind academically, emotional 
or behavioral difficulties, poor attendance).  All students referred by the school staff were 
invited to participate.  During the students’ study hall, the researcher described the 
project and intervention, answered questions, and provided them with informed consent 







students who provided appropriate parental consent were able to participate, resulting in 
an original group of ten students.  
In order to encourage participation in the group, incentives were provided.  Each 
week, all students were able to earn lottery tickets for their participation in group 
activities as well as reporting on their use of mindfulness outside of the formal group 
practice.  At the end of each session, two students’ names were drawn to receive small 
prizes (e.g., Gatorade, gel pen, small bag of chips).  All lottery tickets were collected and 
entered into a drawing to win larger prizes at the end of the intervention period (e.g., 
headphones, set of gel pens, gift cards).  A description of age, grade, and participation 
data for the ten participants is provided in Table 1. The demographical data were 
available on the weekly printouts with the participant’s grades and attendance that was 
provided by the school social worker. All participants are identified using pseudonyms to 
protect their confidentiality. 
Table 1 
Participant Descriptive Data (N=10)                                     




Madison 16 11 4.00 94  10 
Ethan 17 11* 0.40 93  9 
David 17 11 1.89 98.5  10 
Paola 17 11 2.61 94  10 
Amber 17 11 1.72 98  10 
Noah 17 11 2.06 93  6 
Edgar 16 11 2.50 99  9 
Sofia 17 11* 1.39 94  10 
Morgan 17 11* 0.67 70  2 
Daniela 17 11 3.0 95  8 
*These students were in 11th grade by age, but not by academic credits toward graduation. 
**Percent of attendance represents the student’s average attendance rate at the start of the intervention for 











The behaviors associated with positive cognitive and behavioral school 
engagement include the ability to effectively emotionally regulate, participate in the 
learning environment, maintain attentional control, and problem solve.  Therefore, a 
variety of measures were used to assess these outcomes including a combination of 
standardized instruments administered before and after the intervention as well as 
progress monitoring assessments to evaluate changes during the intervention.  
The following EF skills were assessed at pre-post intervention: 
attention/concentration, cognitive flexibility, and emotion regulation.  Additionally, a 
measure of students’ development and use of mindfulness skills was administered. 	
Attention/Concentration Index (WRAML-2). The Attention/Concentration 
Index from the Wide Range Assessment of Memory and Learning, Second Edition 
(WRAML-2) is comprised of two subtests.  The first subtest is a visual memory task 
(Finger Windows).  On this task, the participant repeats a sequence of movements of 
increasing length.  The second task is a verbal memory task (Number Letter) where the 
individual is expected to recall an increasing series of letters and numbers that have been 
presented orally. The scaled scores from each of these subtests is combined and 
converted to a standard score (X=100, SD=15) that provides an estimate of an 
individual’s attention and concentration skills. 
The reliability for both subtests is strong for adolescents (aged 14-17) 
(Cronbach’s alphas: Finger Windows=.83, Number Letter= .86) (Adams & Sheslow, 
2003). On the Attention/Concentration Index, the internal consistency scores for 







(aged 14-24) ranged from .91 to .83 (Adams & Sheslow, 2003).  Test-retest reliability 
was measured, with a re-administration time of frame of 14-401 days and median 49 
days, for the two subtests and index was low (corrected r = .60-.68).  
At pre-intervention, participants in this study had a range of 8-14 on the Finger 
Windows, and 6-16 on Letter-Number subtests, with an Attention/Concentration Index 
ranging from 85-115. This range would be considered to be average. At post-
intervention, participants subtest scaled scores ranged from 7-14 (Finger Windows) and 
8-17 (Letter Number), and an overall index score range of 94 to 131).  
Trail-Making Test (TMT). The Trail-Making Test (TMT) was used to measure 
any changes from pre- to post-intervention in cognitive flexibility.  The TMT is a 
sequencing and task-switching activity composed of two separate forms (TMT-A and 
TMT-B). On TMT-A, participants are required to simply connect 25 numbered circles in 
numeric order.  On TMT-B, participants are required to shift between alphabetic and 
numeric items in order (A-1-B-2-C-3 … etc.).  Participants are prompted to complete the 
task with efficiency and accuracy. If an error is made, participants are prompted to return 
to the previous correct response and continue. The error is not scored but is reflected in 
higher completion times (Buck, Atkinson, & Ryan, 2008). Generally, scoring on the 
TMT is based upon the completion time for each form.  Alternative derived scores 
include the TMT-B – TMT-A and TMT-B/TMT-A ratio (Arbuthnott & Frank, 2000). 
The TMT was originally created in the 1950s and was utilized to distinguish 
between brain damaged and neurologically intact individuals (Bowie & Harvey, 2006). It 
has become one of the most commonly utilized assessments for motor speed, visuo-







Buck et al., 2008; Gallant, 2016). Arbuthnott and Frank (2000) investigated the TMT’s 
utility as a measure of cognitive flexibility and found that TMT-B can be conceptualized 
as a manifestation of attentional control that is needed to maintain set rules while 
switching between items. Misdraji and Gass (2010) found modest correlations with the 
TMT-B and working memory tasks. Performance on TMT- B is also related to overall 
cognitive functioning (Bowie & Harvey, 2066; Nussbaum & Bunner, 2009). 
Limited data are available for the reliability of the TMT for nonclinical 
populations. Tombaugh (2004) completed one of the largest studies (n=680) to create 
TMT norms, but only collected data from adult populations (aged 18-89). In terms of 
demographics, individual performance was most affected by the age of the participant in 
that performance declines with age (Tombaugh, 2004). Tombaugh (2004) created a set of 
adult norms that located performance into percentile ranges and stratified by age and 
education (Tombaugh, 2004). The TMT has robust interrater reliability (Bowie & 
Harvey, 2006).  One area of limitation is that there is evidence of practice effects when 
administered at short intervals (i.e., one to six weeks).  Research indicates that an interval 
of one year is sufficient to avoid practice effects (Buck et al., 2008). Research utilizing 
alternate forms of the TMT indicate reliability is high as well and ranges from .78 to .92 
(Bowie & Harvey, 2006). The TMT has been used in studies with at-risk youth with a 
range of vulnerabilities including having a diagnosis of ADHD, living in orphanages, or 
engaging in binge-drinking (Crowe, 1998; Purohit & Pradhan, 2017; Zylowska et al., 
2008). In the current study, the TMT was used to measure changes from baseline to post-







On the TMT-A, participants obtained timed scores (in seconds) from 18.26 to 
42.37 (pre-test) and 14.76 to 26.75 (post-test). On the TMT-B, pre-test times ranged from 
31.65 to 114.00; while post-test times ranged from 26.43 to 71.35. When TMT-B—A 
was calculated, pre-test scores ranged from 9.45 to 77.92 and post-test scores ranged 
from 10.60 to 52.14. Finally, when the TMT-B/A ratio was calculated, pre-test scored 
ranged from 1.43 to 4.47; post-test scores ranged from -1.08 to 2.12. 
 Difficulties in Emotion Regulation Scale (DERS). The Difficulties in Emotion 
Regulation Scale (DERS) was developed to provide a comprehensive measure of emotion 
regulation difficulties (Gratz & Roemer, 2004).  The DERS is a brief self-report 
questionnaire consisting of 36 items and takes about ten minutes to administer.  The scale 
was originally designed for ages 18 to 60, but research has supported its use with 
adolescent populations. The Total Score on the DERS provides an estimate of overall 
emotion regulation and there are six subscales measuring different aspects of emotion 
regulation: Nonaccept, Goals, Impulse, Awareness, Strategies, and Clarity.  The 
Nonacceptance scale consists of six items measuring nonacceptance of emotional 
responses (“When I’m upset, I feel angry with myself for feeling that way.”). The Goals 
subscale is comprised of five items and assesses difficulty engaging in goal-directed 
behavior when upset (“When I’m upset, I have difficulty getting work done.”).  Next, the 
Impulse subscale has six items and measures increased impulsivity when emotionally 
dysregulated (“When I’m upset, I lose control over my behavior.”).  The Awareness scale 
consists of six reverse score items and provides information on general emotional 
awareness (“I pay attention to how I feel.”).  The Strategies subscale has eight items and 







(“When I’m upset, I believe there is nothing I can do to make myself feel better.”).  
Finally, the Clarity subscale consists of five items and assesses for general emotional 
clarity (“I have difficulty making sense out of my feelings.”).  
Higher scores are considered to represent greater levels of difficulty with 
emotional regulation. Items are scored on a 5-point scale from 1 (almost never) to 5 
(almost always).  The subscale scores are calculated by summing the total for items 
within each subscale.  There are not standardized norms for this test, instead raw scores 
are compared to average scores from a nonclinical adolescent sample (Weinberg & 
Klonsky, 2009). For this study, both subscale and overall scores were utilized to compare 
baseline self-report to post-intervention ratings. Weinberg and Klonsky (2009) derived a 
mean score of 78.9 (standard deviation of 23.2; scores within one standard deviation 
ranging from 55.7 to 102.1). For the current study’s sample, overall baseline scores 
ranged from 61 to 156 with this sample, and post-test scores ranged from 73 to 133. In 
this study, scores that fell within one standard deviation compared to the nonclinical 
sample were considered to be in the Average range. Scores between one to two standard 
deviations below the mean were considered to be in the Low Average range. Scores one 
to two standard deviations above the mean were considered to be Elevated. Finally, 
scores more than two standard deviations above the mean were considered to be Very 
Elevated.  
Originally validated with adult nonclinical populations, the DERS has good test-
retest reliability (ρ=.88, p <.01) and high internal consistency (α= .93; each subscale’s 
alpha was greater than 0.8) (Gratz & Roemer, 2004). Content validity was established by 







guideline for the development of test items; along with consulting with experts in the 
field. Construct validity was demonstrated with correlations with other scales measuring 
similar constructs. Predictive validity was analyzed by correlating DERS results with 
self-harming behaviors (Gratz & Roemer, 2004). Test-retest was evaluated by having 
participants (n=21; aged 18-48, mean=25.95) from the original study complete the DERS 
4-8 weeks later. Acceptable intraclass correlation coefficient on the subscales ranged 
from 0.57 to 0.89 with a mean of 0.74. (Gratz & Roemer, 2004). These results are limited 
by the small sample size. Research assessing for DERS’ utility across different racial 
groups indicated no significant differences (Ritschel, Tone, Schoemann, & Lim, 2015) 
The DERS was also validated with two separate adolescent populations 
(Neumann, van Lier, Gratz, & Koot, 2010; Weinberg & Klonsky, 2009).  One study, 
conducted in the Netherlands, assessed whether the factor structure could be replicated 
with an adolescent population and whether there were any gender differences (Neumann 
et al., 2010). Confirmatory factor analysis resulted in low to moderate correlations 
between the subscales (range -.12 to .54, mean= .35). Internal consistency was adequate 
to strong (Cronbach’s alpha range .72 to .87). The study also indicated gender differences 
on the DERS. Female participants reported higher scores on the Clarity, Goals, 
Nonaccept, and Strategies subscales than males. Males reported higher scores on the 
Awareness subscale and no differences were reported in the Impulse scale (Neumann et 
al., 2010). In another study, a large community-based sample of adolescents (aged 13-17) 
from a single high school in the New York City area was used (Weinberg & Klonsky, 
2009). Utilizing Exploratory Factor Analysis (EFA), the researchers replicated the six-







internal consistency with their sample (Cronbach’s alpha = .93). Construct validity was 
established by correlating the DERS results with mental disorders associated with 
emotion regulation difficulties (i.e. depression, suicidal ideation, anxiety, eating 
disorders, and substance-use disorders). No gender differences were found on the overall 
DERS score, but some differences appeared on specific subscales. Females reported 
higher levels of emotion regulation difficulties on the Goals, Strategies, and Clarity 
subscales, consistent with the Neumann et al. (2010) study. Weinberg and Klonsky 
(2009) reported that the Awareness subscale had less robust internal consistency with 
adolescents (Cronbach’s alpha of .77) than had been reported with an adult population. 
Nevertheless, these studies lend support to the use of the DERS with an adolescent 
population although the geographic specificity of each of these studies warrants caution 
in the generalizability to the participants in this study. 
 Child and Adolescent Mindfulness Measure (CAMM). The Child and 
Adolescent Mindfulness Measure (CAMM) is a 10-item self-report questionnaire that is 
designed to measure the development of mindfulness skills in children.  It is one of the 
earliest tools designed to assess trait mindfulness in children and adolescents (Kuby et al., 
2015). The items on the CAMM were developed from items on the Kentucky Inventory 
of Mindfulness Skills (KIMS) for adults (Greco, Baer, & Smith, 2011). The KIMS 
conceptualizes mindfulness as having four facets: observing (the level of awareness of 
internal experiences), acting with awareness, accepting without judgement, and 
describing (the ability to verbally describe internal thoughts, feelings, and sensations) 







The ability to describe internal experiences was omitted due to developmental limitations 
of children and adolescents to accurately and consistently demonstrate this skill.  
On the CAMM, respondents answer ten items on a reverse-scored, five-point 
scale from zero (Never True) to five (Always True) and are prompted to indicate how 
often each sentence is true for them.  Items are designed to measure two different aspects 
of mindfulness including present-moment awareness (“I keep myself busy so I don’t 
notice my thoughts or feelings”) and nonjudgmental awareness of thoughts (“I stop 
myself from having feelings that I don’t like”) (Greco et al., 2011).  Total scores on the 
CAMM are calculated by adding up the responses for the ten items.  The CAMM is a 
relatively new measure, but preliminary information on the psychometric properties has 
indicated adequate reliability and validity (Greco et al., 2011).  
The CAMM’s psychometric properties were initially assessed through four 
studies (Greco et al., 2011). Convergent and incremental validity were assessed and 
resulted in a Cronbach’s alpha of .81. In the original validation sample of youth in grades 
9-10, the mean score was 24.52 (SD=7.50). The internal consistency for the 10-items was 
acceptable in all four of the studies (alpha= .70 to .85). The CAMM’s content validity 
was measured through correlations with other established measures hypothesized to 
measure similar constructs. The CAMM was positively correlated with overall quality of 
life and negatively correlated with somatic symptoms, internalizing symptoms, 
externalizing symptoms, thought suppression, and cognitive inflexibility (Greco et al., 
2011) suggesting that higher levels of mindfulness were correlated with better life 
satisfaction and fewer negative experiences. On the original validation sample, the 







deviation of the mean. In the current sample, on the pre-test, scores ranged from 13 to 27 
with an average score of 20.22. On the post-test, scores ranged from 15 to 28 with a mean 
of 20.67. 
One of the limitations in the initial development of the CAMM was a limited 
diversity in the original sample. Furthermore, it was not designed to measure change in 
mindfulness skills after an intervention (i.e., predictive validity). To date, there were no 
studies assessing the test-retest reliability of the CAMM (Pallozzi, Wertheim, Paxton, & 
Ong, 2017) and instead, most work has focused on the reliability of the instrument with 
different populations. Additional studies have contributed to the psychometric properties 
of the CAMM but were completed with international samples. In Australia, a validity 
study was completed with non-clinical adolescents (ages 12-15) (Kuby et al., 2015). The 
researchers found that the CAMM had good internal consistency with this sample 
(Cronbach’s alpha=0.84). Convergent validity was supported through correlation with 
items on other measures tapping into similar constructs. Overall, higher levels of 
mindfulness (i.e. score on the CAMM) were associated with lower levels of reported 
social-emotional distress (Kuby, et al., 2015).  
Progress Monitoring Measures 
In addition to the standardized measures, this study included a more direct 
measure of behavior based on teacher report as a method of monitoring change.  Three 
different types of progress monitoring measures were used to assess behavioral aspects of 
school engagement. To measure on task behavior, emotional engagement, and behavioral 
expectations, daily teacher reports were collected. School attendance was monitored at 







behavioral school engagement. Finally, student grades were assessed weekly in both their 
classes where they were performing the best and the class in which they were performing 
the worst (highest and lowest class grades). During the course of the intervention, teacher 
reports, grades, and attendance data were collected weekly.  
 Teacher report. Progress monitoring data were collected daily using a teacher 
feedback report that was collected before, during, and after the intervention. This 
feedback consisted of teachers answering three questions about the participants’ 
behavioral engagement, cognitive engagement, and emotional engagement.  For example, 
the behavioral engagement question asked teachers to rate the student’s on-task behavior.  
The emotional engagement question asked the teacher to rate the degree to which the 
student appeared to like being at school that day.  Finally, the behavioral engagement 
question addressed whether the student met behavioral expectations that day.  These 
questions, available in Appendix C, were created based upon the commonly cited 
measures of student engagement (i.e. attendance, on-task behavior, affective presentation, 
and compliance with school rules) (Fredricks et al., 2004). Teachers were asked to 
respond using a five-point Likert scale ranging from “0” for “Never” to “5” “All of the 
time” via a Google doc form that was e-mailed to them daily.  This information allowed 
for a more direct measure of behavioral change within the context of the classroom 
environment.  Teachers also indicated whether the student attended the entire class, 
arrived late, or was absent. A baseline of at least five data points were obtained prior to 
the start of the intervention. 
Attendance. Behavioral school engagement was measured through monitoring of 







to six periods in a day, daily attendance was calculated by the fraction of the day that a 
student was present.  A full day would be 1.0 with partial attendance reflecting missing a 
particular class as something fraction less than 1.0.  The initial attendance data 
representing the participant’s attendance for the year were calculated in the same manner. 
During the intervention, attendance data were calculated as a weekly average in order to 
monitor general attendance trends for each participant. These data points were provided 
once a week by the school social worker as printouts of each participants official 
attendance and grades as entered by teachers into the school’s tracking software.  
Grades. Potential changes in academic performance were monitored through the 
collection of the weekly attendance and grade reports. Grades were collected along with 
attendance data from the school’s system software (PowerSchool). This system provides 
a page entitled “Quick Lookup” where the student’s attendance, and current semester 
grades. Along with weekly grades, the participant’s grades for the previous 
quarter/semester and final quarter/semester were also provided on the weekly printouts 
and reported as a grade point average (see Table 1 for pre-intervention GPA). The grades 
reported each week were averaged to derive the average grades for each class (i.e. highest 
and lowest grade). The use of grade monitoring as a means to measure behavioral 
engagement has been previously implemented (Wang & Holcombe, 2010).  
Procedures 
 
Prior to recruiting students, permission was obtained from the school 
administration and from the University of Northern Colorado’s Internal Review Board 
(Appendix A) and the school administrator (see Appendix B). Once this permission was 







As students returned their parental consent forms, a decision was made as to whether 
these students were eligible to participate. Those who had no history of academic or 
behavioral/emotional concerns were excluded.  Those who met this first cutoff, were 
asked to schedule a time with the researcher to complete the initial baseline measures.  
During this individual session, each participant completed the WRAML-2 subtests, Trail 
Making Test (TMT), DERS, and CAMM.  
 During the first phase of the study, lasting approximately three weeks, 
participants continued to attend their regular classes while baseline data were collected.  
Baseline data consisted of teacher daily reports (minimum of five), record review 
(attendance and weekly grades), and completion of the pre-intervention measures 
(WRAML-2 subtests, TMT, DERS, and CAMM).  During the second phase of the study, 
the researcher provided a six-week mindfulness intervention (Mindful Schools, 2015; 
described below). During this period, on-going progress monitoring data (e.g., daily 
teacher reports, attendance monitoring, grade reports) were collected on a daily basis and 
aggregated to a weekly average across classes and days.  Originally, the goals of the third 
phase of the study was to collect follow-up data at least four weeks after the end of the 
study. However, this was not possible due to the end of school year coinciding with the 
end of the intervention (post-data were collected during finals week).  Data were 
collected continuously, but in three distinct intervals: before the intervention, during the 
intervention, and after the intervention. 
Intervention: Mindful Schools 
 
The Mindful Schools curriculum (Mindful Schools, 2015) was created by 







implemented in urban and under-resourced public schools and was selected for this study 
because of that focus.  The Mindful Schools curriculum was designed to be delivered in 
15 to 30-minute modules that can be easily integrated into the school environment and 
adapted to meet the needs of diverse environments (Mindful Schools, 2015).   
Group facilitators for the Mindful Schools program are expected to have 
completed training in the program and this is a necessary condition to access the 
curriculum. The researcher participated in a six-week training with the Mindful Schools 
organization (the Mindful Educator’s Essentials course). This training is required by 
Mindful Schools in order to access and utilize the curriculum. The researcher has also 
previously participated in an eight-week MBSR program as well as maintaining a daily 
mindfulness practice. The structure of the program plus this specialized training in the 
curriculum, as well as experiences in other mindfulness programming, allowed the 
researcher to deliver the program with fidelity.    
The curriculum has two different programs: elementary and adolescent.  The 
adolescent curriculum contains 18 lessons and was used for this study.  Lessons are 
structured with an introduction to the topic, brief discussion, mindfulness activity (formal 
mindfulness practice), and an optional brief journal entry.  The mindful activity always 
begins with participants being prompted to sit in the mindful posture and the ringing of a 
bell.  The bell is also used to signal the beginning and end of the formal mindful practice. 
The researcher used this format to deliver the curriculum in this study. Due to time 
constraints of the session, the journaling activity was not completed in these sessions. 
Another deviation from the Mindful School script was an additional three to five minutes 







request of the participants. At the end of each session, the researcher would set a timer for 
this period of silence. The participants were prompted to attune to their breath and notice 
when their minds wandered. The language utilized was directly taken from previously 
covered content from the Mindful Schools curriculum.  
The curriculum was provided twice a week for 30 minutes over six weeks.  The 
intervention time actually extended for seven weeks due to a break between week one 
and week two as students were completing state assessments. Two sessions were 
cancelled due to mandatory school-wide service days. In total, ten sessions were provided 
during the intervention phase (an additional session occurred after data collection 
finished). The Mindful Schools curriculum provides eighteen lessons, but only the first 
nine are considered “required” for fidelity of treatment (Mindful Schools, 2015), 
therefore, the ten sessions delivered in this study met these requirements (although only 
seven participants attended nine or more sessions).  The sequence of the intervention is 





Tuesday Class  Wednesday Class 
Week 1 Emotions/ Mindfulness of Sound Response vs. Reaction. Breath 
1- Anchor 





























Although, originally, it was planned that if one of the participants missed more 
than one session, additional sessions would be offered. However, attendance was 
generally very good with only two participants missing a number of sessions. In one case, 
a participant attended only two sessions and her data were not included in the cross-case 
analysis. Two others attended 6 and 8 sessions but due to limited availability of these 
participants and the end of the school year, make-up sessions were not scheduled. There 
was one additional session provided to the entire group after all data collection had been 
completed. This session was provided at the request of the participants and all, except 
one, attended the session.  
Study Design 
 The design of this study was a single-case design with ten participants.  As noted, 
the data from one participant could not be included because of the low number of 
sessions attended. The independent variable was the introduction of a mindfulness-based 
curriculum.  The dependent variables were behavioral indicators of engagement (as 
measured by daily teacher reports, attendance, and grades), executive functioning 
(WRAML-2 Attention/Concentration Index, the Trail Making Test, and the DERS).  
Attention was measured through direct measures of attentional abilities 
(Attention/Concentration Index from the WRAML-2) and cognitive flexibility (Trail 
Making Task). 
Data Analysis 
Data were collected prior to the start of the study, during the intervention, and 
after completion and were reported for each participant. Progress monitoring data were 







Each participant’s data were analyzed utilizing standard procedures for single-case 
research design (SCRD); these procedures include visual analysis, level (median), trend, 
variability, percent exceeding the mean (PEM), and tau-u. Originally, the data analysis 
was also to include statistical analysis of the data (i.e. t-test), but there is not enough data 
to assume normality.  
Visual Analysis 
      Visual analysis is the most widely used procedure with analyzing SCRD. To 
analyze within-phase patterns, this requires the calculation and analysis of the level, 
trend, and variability of the data set. The level is the average of the data and is 
represented utilizing the median or mean (Kennedy, 2005). The level provides 
information on the central tendency for the data set facilitates comparison between phases 
(Kennedy, 2005). The median was utilized in this study. 
      When utilizing visual analysis, it is important to analyze for the trend of the data. 
The use of the best-fit model for calculating the trend line was utilized. The trend line is 
used to visually represent changes of the data over the course of the phase. Furthermore, 
data were analyzed for the slope and magnitude of the trend. Slope describes the direction 
of the trend-line (i.e. upward/positive, downward/negative, or flat). Magnitude is the size 
of the slope and is characterized as either high, medium, or low (Kennedy, 2005, p.198). 
Finally, the variability of the data was calculated. Variability in data is characterized by 
the amount that data points are different than the trend-line and is described as high, 
medium, or low (Kennedy, 2005, p. 201). 
       In order to interpret the data, analysis of between-phase patterns was completed. 







median (PEM). Immediacy effect refers to the amount of change that was observed at the 
beginning of a new phase and is described through either a change in level or trend 
(Kennedy, 2005, p. 203). Next, the PEM calculates the amount of data points are the 
same between phases. Treatment effects were also calculated for the PEM for the 
following data points: behavioral observations, grades, and attendance rates.  The 
intervention effects are rated highly effective (90 percent), moderately effective (70-89 
percent), mild or questionable effect (50-69 percent), or ineffective (below 50 percent). 
TauU 
     TauU is a nonparametric measure of effect size (ES) that can be used to 
supplement visual analysis and is appropriate for use with small data sets used in single-
case research (Vannest & Ninci, 2015).  This type of data analysis is designed to address 
the limitations of using regression analysis when sample sizes are small and with 
nonoverlap models that lack statistical power (Parker, Vannest, Davis, & Sauber, 2011).  
The strengths of the TauU are that it is a complete measure (utilizing both overlap and 
trend data) and controls for positive baseline trends. The TauU effect size measures for 
the strength of an association between dependent variables and independent variables. 
TauU was used to analyze the data to analyze nonoverlap and trend data both separately 
and in combination (Parker et al., 2011).  A web-based application was utilized to 
analyze the data. (www.singlecaseresearch.org/calcaulators/tau-u).  The guidelines for 
interpreting the ES results were followed. The effect size ranges are 0.0 to 0.2 (small), 
0.21 to 0.6 (moderate), 0.61 to 0.8 (large), and 0.81 to 1.0 (very large) (Vannest & Ninci, 
2015). The TauU statistic was used to measure effect size on the progress monitoring 









H1  Participation in a six-week (6 to 10 sessions) mindfulness intervention will 
increase school engagement as measured by indicators of cognitive 
engagement (attention, cognitive flexibility, and emotion regulation).  
 
H2 Participation in a six-week (6 to 10 sessions) mindfulness intervention will 
increase school engagement as measured by attendance, grades, on-task 
behavior, and teacher report). 
 
For hypothesis 1, daily teacher reports, attendance, and grades were averaged into 
weekly means and visually graphed. In order to monitor any academic effects, the lowest 
and highest grade at the end of each week was calculated. Using the procedures described 
above for analyzing single subject data, the results for each participant across the 
different dependent variables were presented. These data were then analyzed across cases 
to identify trends. 
For hypothesis 2, the results from the WRAML-2 Attention/Concentration Index, 
the TMT, and DERS were analyzed for changes from baseline to post-intervention. It was 
expected that participants would show greater levels of attention, more cognitive 
flexibility (as evidenced by decreased ratios at the post-intervention on the TMT), and 
lower scores on the DERS (both overall and subscales). Results on the DERS were 
analyzed for change in scores and compared to results from adolescent, non-clinical 
normative samples as a means of placing results in a larger context.   
There was no hypothesis regarding the use of mindfulness (CAMM score), 
however it provides an important context as to whether participants viewed themselves as 







reported for each participant as descriptive data as an estimate of participant’s 














 The purpose of this study was to investigate the effectiveness of a six-week 
mindfulness-based intervention group in increasing school engagement behaviors and 
executive functioning (attention, cognitive flexibility, and emotion engagement) with 
students meeting criteria as “at-risk” for school non-completion. Both pre- and post-
intervention measures as well as progress monitoring data were used to evaluate changes 
in participants as related to their participation in the intervention. The results are divided 
into three sections to facilitate presentation. First, in order to understand the effect for 
each participant, individual analyses of these data were presented and discussed.  Then, 
cross case analysis of the participants’ data were presented followed by analysis of the 
aggregate data on the pre-post measures. Trends across participants are highlighted in the 
second part of this chapter and used to answer the research questions.   
Single Case Results 
Participant #1 (Madison) 
 Madison was referred to the group in order to help her manage her anxiety. 
Academically, she was a successful student and was concurrently enrolled in classes at a 
local community college. However, as is sometimes the case with high achieving 
students, Madison struggled with perfectionism and over-regulation of her emotions. 
Teachers reported that her anxiety negatively impacted her ability to remain focused and 







performance due to the intensity of her anxiety. Madison expressed enthusiasm about 
participating in the group. She attended every session and was an active participant 
throughout. She often volunteered to share her experiences with the group. Madison 
always seemed to be very engaged during sessions that incorporated psychoeducational 
information about mindfulness and often contributed her own knowledge to the group. 
When completing the post-intervention CAMM, Madison reported an increase in 
mindfulness-related behavior (pre-score =22; post-score =26). 
 Madison’s school engagement behaviors (attendance, grades, on-task behavior, 
emotional engagement, and rule following behavior) were assessed at baseline and 
throughout the intervention. First, Madison’s median baseline attendance rate was 100.0 
percent. Her post-intervention median attendance rate was also 100.0 percent (See Figure 
1 for a graph of attendance at baseline and during treatment). As she already had a high 
rate of attendance at baseline, there was little difference in the trend of her attendance 
(negative, low magnitude). Her intervention attendance rate was negatively affected by a 
few days of planned absences to participate in a non-school competitive sports event. 
Between phases analysis indicated no immediacy effect after the onset of the 
intervention. The PEM, a measure of effect size, for attendance was 0.0 percent in the 
ineffective range. The TauU score (-0.26; SE=.35) indicated a moderate negative effect 
size. Again, these data were characterized by a high rate during baseline and anticipated 
absences during the intervention phase. Her attendance remained high outside of those 
absences. 
Madison’s lowest and highest grades were monitored throughout the intervention. 







percent during the intervention. An analysis of the trend over the two phases indicated a 
moderate positive slope during the baseline phase. This positive trend was largely driven 
by a very high grade at the beginning of the fourth quarter. The trend during the 
intervention was flat. There was no immediacy effect observed between the phases. The 
PEM was 100.0 percent and in the highly effective range. The TauU result was in the 
moderate range (TauU= 0.58; SE=.41). These results indicated that compared to baseline, 
Madison’s highest grade substantially increased over the course of the intervention.  
Next, her median lowest class grade during the baseline phase was an 89.0 
percent and a 95.0 percent during the intervention. During the baseline phase, the trend 
was a positive slope with low magnitude. During the intervention phase, the trend was a 
positive slope with a medium magnitude. These data had the most variability with one 
outlier at the beginning of the intervention phase. Otherwise, variability in the grade data 
on these items was low.  The cross-phase analysis indicated no immediacy effect. The 
PEM on the lowest grade data was 85.7 percent and in the moderately effective range. 
Similarly, the TauU statistic was in the moderately effective range (TauU= 0.57; 
SE=.35).  In other words, although Madison’s grades were already quite high prior to the 









Figure 1. Madison (Participant 1): Attendance and grades 
 
The reports on Madison’s daily functioning in the classroom were also analyzed. 
First, Madison’s on-task behavior was reported by her teachers. During the baseline 
phase, the median of her daily average was a 3.60 out of a possible 4.00 (higher scores 
indicating better performance). The trend for baseline teacher reports reflected a 
moderate negative slope. In terms of variability, daily averages ranged from a 2.50 to a 
4.00. During the intervention phase, her median score was 4.00. The trend of her 
intervention ratings was positive and low in magnitude. The variability of daily averages 
during this phase ranged from 3.00 to 4.00. The between phase analysis revealed some 
immediacy effect with two of three intervention data points exceeding the last three 
baseline points. The PEM analysis resulted in an 82.6 percent which is in the moderately 
effective range. The TauU score was 0.44 (SE=.24) and in the medium effect range. It 
was clear during the baseline phase that Madison had some days where she struggled 
remaining on task. However, the general trend during intervention was upward and also 




















Figure 2: Madison (Participant 1): On-task behavior 
 
Next, Madison’s observed emotional engagement was reported by her teachers. 
During the baseline phase, her median daily average was a 4.00 out of 4.00. The trend of 
the teacher reports reflected a moderate, negative slope. In terms of variability, daily 
averages ranged from 2.00 to 4.00. During the intervention phase, her median of daily 
averages was 4.00, suggesting no change. The trend of her ratings was positive and low 
in magnitude. The variability of daily averages during this phase ranged from 3.00 to 
4.00. The between phase analysis revealed no immediacy effect. Next, the PEM analysis 
resulted in a 0.0 percent which is in the ineffective range. The TauU analysis, which 
provides a more sensitive analysis of the data, resulted in a 0.24 (SE=.24) which is in the 
small effect range.  Overall, Madison’s observed emotional engagement was high prior to 
the mindfulness sessions, and she showed a slight, but not statistically meaningful, 
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Figure 3. Madison (Participant 1): Emotional engagement behavior 
 
Lastly, Madison’s observed adherence to school rules and behavioral expectations 
was reported by her teachers. During the baseline phase, the median of her daily average 
rating was 3.71 out of a possible 4.00. The trend of the teacher baseline observations was 
a medium positive slope. In terms of variability, daily averages ranged from 3.00 to 4.00. 
During the intervention phase, her median score was 4.00. The trend of her intervention 
ratings was positive and low in magnitude (almost flat). The variability of daily averages 
during this phase ranged from 3.33 to 4.00. The between phase analysis revealed no 
significant immediacy effect of an increase in performance with the onset of the 
intervention. Next, the PEM analysis resulted in a 91.3 percent which is in the highly 
effective range. The TauU was in the medium change range (TauU= 0.51; SE=.24).  
These results indicated a positive change in these behaviors during the intervention. As 
with the other teacher reports, it is worth noting that Madison stabilized at a high level of 
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Figure 4. Madison (Participant 1): Rule-following behavior 
 
A pre- to post-intervention analysis of Madison’s cognitive engagement as 
measured through executive functioning tasks was conducted. First, on a measure of 
attention and concentration (i.e., Attention/Concentration standard score on WRAML-2), 
Madison obtained a standard score in the Average range at both data collection points 
(i.e., 109 at pre- and post-intervention) suggesting no change. Next, on an assessment of 
cognitive flexibility, she obtained a TMT B/A ratio score of 2.56 on the baseline 
assessment. As noted in Chapter III, this ratio reflects the change in her performance 
from Part A to Part B, with lower scores representing higher cognitive flexibility skills. 
On the post-intervention, she obtained a ratio score of 1.67, yielding a difference score of 
.89. This change in performance suggested increased proficiency in her cognitive 
flexibility.  
On measures of emotion regulation, Madison reported a baseline DERS Total raw 
score of 82 and a post-intervention raw score of 73. Both of these scores were considered 
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Klonsky, 2009), but suggested she was experiencing slightly more success with 
managing her emotions after participating in the group. After the intervention, Madison 
reported a decrease in symptoms on several subscales of the DERS (i.e., Nonaccept, 
Goals, Impulse, Strategies, and Clarity); all scores were in the Average range at both 
baseline and post-intervention (see Table 3 for a summary of pre- and post-intervention 
DERS scores). Madison reported one area of increase in ER difficulties on her baseline 
rating. Her experience of being aware of her emotional state was originally rated at 9 
which is considered Low Average but had increased to 11 at post-intervention which was 
considered Average. This small change suggested that Madison was experiencing more 
awareness of her emotions. It was also consistent with her reporting of an increase in 
mindfulness skills on the CAMM. The results are summarized below in Table 3. 
Table 3 
Madison (Participant 1) DERS results 
Test Baseline Post-Intervention Difference 
 
DERS Total 83 73 -10 
DERS Nonaccept 15 13 -2 
DERS Goals 13 12 -1 
DERS Impulse 14 11 -3 
DERS Aware 9 11 +2 
DERS Strategies 22 17 -5 
DERS Clarity 10 9 -1 
 
 
In summary, Madison’s baseline data indicated that she was performing within 
the at a high level on measures of attendance, grades, and emotion regulation. During the 
course of the intervention, Madison’s performance on all of these measures resulted in 
increases in her school performance as well as a decrease in difficulties with emotion 
regulation. Moreover, a positive trend and stabilization of behaviors were observed on the 







ability to maintain attention, but she demonstrated an increase in her performance on a 
task requiring cognitive flexibility.  
Participant #2 (Ethan) 
 Ethan was referred to the group due to his lack of progress toward graduation 
(GPA at beginning of study was 0.40 out of 4.00, an “F” average). Staff at the school 
noted that he seemed to have high levels of anxiety and depression; in class, he often 
appeared withdrawn and distracted. Ethan expressed enthusiasm for participating in the 
group. He described having difficulties with worrying too much, feeling overwhelmed, 
and having difficulty maintaining motivation. During the mindfulness groups, he was 
generally quiet, but he would contribute when prompted and volunteered more regularly 
during later sessions. He often related feelings of discomfort arising on a daily basis, but 
also an increased ability to regulate these feeling over the course of the intervention. 
These feelings were also reflected on the CAMM; Ethan reported an increase in 
mindfulness-based behaviors by the end of the intervention (pre-score =13; post-score 
=18). 
On measures of school engagement (i.e., attendance, lowest and highest grade), 
Ethan’s baseline median attendance rate was 100.0 percent. His post-intervention median 
attendance rate was 100.0 percent (See Figure 5 for a graph of these engagement 
measures at baseline and during treatment). The trend for baseline data was negative and 
low in magnitude, but it had some variability. His attendance during the intervention was 
negative and low in magnitude. His attendance had been stable for most of the treatment 
phase, but Ethan had one week with very poor attendance (69.3 percent). A visual 







attendance was stable (at 100.0 percent for 5 of the 6 weeks) before experiencing that dip 
during one week at the end of the intervention. Between phases analysis indicated no 
immediacy effect at the start of the intervention. The PEM for attendance was 0.00 
percent in the ineffective range. Similarly, the TauU result was in the lower end of 
moderate change range (TauU=.23, SE=.35). Overall, there was little change in Ethan’s 
attendance rates.  
His highest and lowest grade were also analyzed for changes in academic 
performance. His median highest class grade during baseline was 86.0 percent (ranging 
from 78.0 to 87.0 percent) and was 82.0 percent (ranging from 80.0 to 87.0 percent) 
during the intervention. An analysis of the trend over the two phases indicated a change 
in the trend of his highest grade with a medium negative slope in the baseline phase and a 
medium positive slope during the intervention phase. These results indicated that while 
his average was lower overall, his academic performance was increasing during the 
course of the intervention. A cross phase analysis indicated no immediacy effect. Both 
the PEM (14.3 percent) and TauU (-.31; SE=.35; moderate, negative) indicated no 
significant change.  
His median lowest class grade during the baseline phase was 58.0 percent 
(ranging from 54.0 to 86.0 percent) and 37.0 percent (ranging from 32.0 to 69.0 percent) 
during the intervention. During the baseline phase, the trend was a positive slope with 
low magnitude. During the intervention phase, the trend was a negative slope with a large 
magnitude. These data had some inconsistency with a large drop at week three (range of 
32.0 to 69.0 percent).  The between phase analysis revealed no immediacy effect. The 







statistic was -.54 (SE=.35) and indicated moderate negative change from baseline to 
intervention. Overall, while Ethan maintained his highest grade and attendance, he 
demonstrated a substantial decrease in his academic performance in the course in which 
he struggled the most. It is noteworthy that the intervention occurred over the course of a 
term and ended the week before finals. It is likely that Ethan felt that he was unable to 
pull up that grade enough to pass that class.  
 
Figure 5. Ethan (Participant 2): Attendance and grades 
 
The teacher reports on Ethan’s daily functioning in the classroom were also 
analyzed. Ethan’s on-task behavior was reported by his teachers. During the baseline 
phase, his median score was 3.00 out of a possible 4.00. The trend for baseline teacher 
reports reflected a medium negative slope. In terms of variability, daily averages ranged 
from 1.00 to 3.30. During the intervention phase, his median score was also a 3.00. The 
trend of the ratings was positive and low in magnitude. The variability of daily averages 
during this phase ranged from 2.33 to 4.00. The between phase analysis revealed a 



















percent (ineffective range) and TauU of .31 (moderate change: SE=.25). A visual analysis 
of these results indicated that although Ethan had some difficult days remaining on task, 
on other days his teachers observed much higher levels of on-task behaviors than any 
shown during the baseline period.  
	
Figure 6. Ethan (Participant 2): On-task behavior 
 
Next, Ethan’s observed emotional engagement was reported by his teachers. 
During the baseline phase, his median observed emotional engagement in school was 
2.00 out of 4.00. The trend of the teacher reports reflected a medium negative slope. In 
terms of variability, daily averages ranged from 1.0 to 3.0. During the intervention phase, 
his median score increased to 3.00, suggesting an increase in positive emotional 
engagement. The trend of his ratings during the intervention phase was positive and 
medium in magnitude. The variability of daily averages during this phase ranged from 
1.5 to 4.0. A visual analysis of the data suggests that Ethan’s emotional engagement was 
quite variable. This is consistent with his own reports of high mood lability. The between 








1 2 3 4 5 6 7 8 9 101112131415161718192021222324252627282930313233







of the intervention. Finally, the PEM analysis resulted in an 84.6 percent (moderately 
effective) and TauU of .59 (SE=.25; moderate change). Overall, despite variability in his 
behavior, Ethan’s observed emotional engagement improved over the course of the 
intervention and was able to engage at much higher levels than during the baseline phase.  
 
Figure 7. Ethan (Participant 2): Emotional engagement behavior 
  
Lastly, Ethan’s ability to follow school rules and behavioral expectations was 
reported. During the baseline, his median score was 3.33 with a medium, negative trend. 
In terms of variability, daily averages ranged from 3.00 to 3.80. During the intervention 
phase, his median score was 3.67. The trend of these ratings was positive and low in 
magnitude. The variability of daily averages during this phase ranged from 2.75 to 4.00. 
The between phase analysis revealed an immediacy effect of an increase in performance 
with the onset of the intervention. Next, the PEM analysis resulted in a 61.5 percent 
which is in the questionable effectiveness range. The TauU score was also in the 
moderate effect range (TauU=.26; SE: 0.25). Across all teacher reports, Ethan’s school 
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engagement behaviors. Unfortunately, the variability in his day to day behaviors tended 
to mask the positive effects. 
 
Figure 8. Ethan (Participant 2): Rule-following behavior 
 
Next, the effect of the intervention on Ethan’s cognitive engagement was 
measured through executive functioning tasks completed prior to and after the 
intervention. First, on a measure of attention and concentration, Ethan obtained a 
standard score in the Average range in both the baseline and post-intervention assessment 
(i.e., 103 at both data collection points) suggesting no change. Next, on an assessment of 
cognitive flexibility, he obtained a TMT B/A ratio score of 2.69 on the baseline 
assessment. On the post-intervention, he obtained a ratio score of 2.36, yielding a 
difference score of .33. This change in performance suggested increased proficiency in 
his cognitive flexibility.  
On measures of emotion regulation, Ethan reported a baseline DERS Total raw 
score of 124 and a post-intervention score of 119. Both of these scores are considered to 
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2009). Although these pre- and post-intervention scores were consistent and indicate on-
going difficulties with emotion regulation, there was a large amount of variability in his 
reporting on the various subscales of the DERS. Most of the subscales remained fairly 
consistent, with a range of 0-5 in terms of change except for the area of acceptance of 
emotional experiences.  Ethan consistently reported Very Elevated difficulties in both the 
Goals and Strategies subscales, Elevated difficulties on the Impulse scale, and Average 
experiences on the Clarity scale. As noted, the most noteworthy change was on items 
measuring Ethan’s acceptance of his emotional experiences (Nonacceptance scale). His 
baseline score of 19 was in the Elevated range, but his post-intervention score of 6 was in 
the Average range. Conversely, Ethan reported an increase in difficulties with emotional 
awareness (Awareness). His baseline score of 17 was in the Average range and his post-
intervention score of 21 was in the Elevated range. Overall, Ethan reported some noted 
gains in his ability to accept his emotional experience. The results are summarized below 
in Table 4. 
Table 4 
Ethan (Participant 2) DERS results 
Test Baseline Post-Intervention Difference 
 
DERS Total 124 119 -5 
DERS Nonaccept 19 6 -13 
DERS Goals 25 25 0 
DERS Impulse 18 23 +5 
DERS Aware 17 21 +4 
DERS Strategies 33 35 +2 
DERS Clarity 12 9 -3 
 
In summary, Ethan’s data indicated that participating in the mindfulness-based 
intervention had no impact on his attendance and highest grade performance. His 







and flatlined as the end of the semester neared. His ability to regulate his emotions 
remained in the Elevated range before and after the completion of the intervention. He 
did, however, report an increase in his ability to accept his emotions, a core feature of 
mindfulness. On the CAMM, he also reported an increase in mindfulness traits. During 
the intervention, Ethan shifted from a negative trend to a positive trend on the teacher 
measures of school engagement and an increase in his emotional engagement was 
observed.  His performance on executive functioning measures indicated no change in his 
ability to maintain attention, but he demonstrated a slight increase in his cognitive 
flexibility.  
Participant #3 (David) 
David was referred to participate in the group due to high levels of anxiety that 
his teachers believed negatively impacted his ability to complete his work efficiently. 
School staff described David as a very quiet and thoughtful student, but internally 
distracted (i.e. he appeared to get stuck in his own thoughts). He often relied on others to 
help him remain organized and on-task. David presented as very quiet and withdrawn 
when the group first began to meet. Over the weeks, he increasingly participated in the 
group discussions and shared his struggles with anxiety. David frequently reported 
utilizing the newly learned mindfulness skills outside of the group with high efficacy. On 
the CAMM, compared to his peers, David reported a high level of mindfulness at the 
beginning of the intervention and reported a consistent level after the intervention (pre-
score =27; post-score =27). 
In regard to his attendance, David had a high baseline and post-intervention 







with David obtaining 100.0 percent attendance in 11 of the 13 weeks of data collection 
(baseline range 89.3-100.0 percent; intervention range 96.4-100.0 percent). The trend on 
his attendance during baseline was negative at a medium magnitude; during the 
intervention, the trend was flat. The between analysis indicated no impact of the 
intervention on attendance (no immediacy effect; PEM=0.0 percent; TauU=.09, SE=.35). 
In terms academic performance, David’s median highest grade during baseline 
was 81.0 percent with scores ranging from 77.0 to 84.0 percent. The trend was positive 
and low in magnitude. During the intervention, his median high grade increased to an 
85.0 percent with weekly average ranging from 82.0 to 96.0 percent. There was a positive 
intervention immediacy effect with two of the first three data points exceeding the last 
three baseline points, but the trend during the intervention was low and negative (almost 
flat). The PEM was 100.0 percent and in the highly effective range. The TauU score 
indicated a large effect (TauU=0.83; SE=.35). Taken together, the data indicated a 
positive change in his highest grade score.  
Next, his median lowest grade during baseline was 70.0 percent with scores 
ranging from 64.0 to 80.0 percent. The trend during baseline was positive with medium 
magnitude. During the intervention, his median low grade was 76.0 percent with scores 
ranging from 67.0 to 77.0 percent. The trend for these data was positive and low in 
magnitude. When comparing the two phases, there was no intervention effect, the PEM 
was 42.86 (ineffective range), and TauU scores indicated little change (TauU=.20; SE= 
.35). Overall, David’s attendance and lowest grade did not change much, but he had 









Figure 9. David (Participant 3): Attendance and grades 
 
The teacher progress monitoring reports on David’s school engagement behaviors 
were also analyzed. During the baseline phase, David’s median on-task behavior score 
was 3.33 out of a possible of 4.00. The trend of these data was negative with a medium 
magnitude. His scores ranged from 2.67 to 4.00. During the intervention phase, the 
median score of his observed on-task behavior increased to 3.67 (scores ranging between 
3 and 4) with the data trending upward at a low magnitude. Between phase comparison 
indicated a positive immediacy effect, a PEM of 68.0 percent (questionable effect range), 
and TauU in the moderate change range (TauU=.48; SE=.23). A visual analysis of these 
results showed that David’s ability to remain on task was variable during the baseline and 
early part of the intervention, but he experienced some stabilization of these behaviors 
near the end of the intervention. Taken together, David’s on-task behavior increased over 




















Figure 10. David (Participant 3): On-task behavior 
 
Next, David’s emotional engagement was observed and rated by his teachers. 
During the baseline phase, his median emotional engagement score was rated 3.50. The 
trend of the teacher reports reflected a low positive slope. In terms of variability, daily 
averages ranged from 3.00 to 4.00. During the intervention phase, his median score 
increased to a 4.00, suggesting an increase in positive emotional engagement. The trend 
of his ratings during the intervention phase was positive and low in magnitude. Similar to 
his on-task behavior ratings, his emotional engagement seemed to stabilize at a consistent 
high rate as the intervention progressed. The variability of daily averages during the 
intervention phase ranged from 3.00 to 4.00. The between phase analysis revealed an 
immediacy effect of an increase in performance with the onset of the intervention. 
Finally, the PEM analysis resulted in a 68.0 percent which is in the questionable effect 
range. The TauU score was indicated a medium change from baseline to intervention 
(TauU=.40; SE=.23). Overall, David demonstrated consistent emotional engagement in 
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over the course of the intervention. These results are consistent with his reports of 
increased emotion regulation and presence.  
 
Figure 11. David (Participant 3): Emotional engagement behavior 
 
 
The last area reported by teachers was David’s ability to follow school rules and 
meet behavioral expectations. During the baseline phase, his median score was a 4.00. 
The trend of the teacher baseline observations was a low negative slope. In terms of 
variability, daily averages ranged from 3.44 to 4.00. During the intervention phase, his 
median score was also 4.00. The trend of his ratings was positive and low in magnitude. 
The variability of daily averages during this phase ranged from 3.00 to 4.00. The between 
phase analysis revealed no immediacy effect, the PEM analysis resulted in a 0.00 percent, 
and the TauU indicated little change in his performance (TauU=.26; SE=.23). Across all 
teacher reports, with varying magnitude, David’s school engagement shifted from a 
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Figure 12. David (Participant 3): Rule-following behavior 
 
Next, the effect of the intervention on David’s cognitive engagement as measured 
through executive functioning tasks was assessed. First, on the WRAML’s attention and 
concentration index, David obtained a standard score in the High Average range in both 
the baseline and post-intervention assessment (ss= 115 baseline and 112 post-
intervention) suggesting no change in these skills. Next, on the assessment of cognitive 
flexibility, he obtained a TMT B/A ratio score of 2.61 on the baseline assessment. On the 
post-intervention, he obtained a ratio score of 1.96, yielding a difference score of .65. 
This change in performance suggested increased proficiency in his cognitive flexibility.  
On a measure of emotion regulation, David reported a baseline total raw score of 
69 on the DERS which is considered to be in the Average range (Weinberg & Klonsky, 
2009). He reported all subscales to be in the Average range as well. Unfortunately, 
David’s ability to regulate his emotions did not improve over the course of the 
intervention and in fact, he reported greater difficulties with emotion regulation by the 
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raw score of 80. This score is still in the Average range, but much higher than his first 
report. Of note, the Goals domain (ability to engage in goal-directed behavior) moved 
from the Average range to the Elevated range. All other areas remained in the Average 
range. These results are summarized in the table below. 
Table 5 
 
David (Participant 3) DERS results 
Test Baseline Post-Intervention Difference 
 
DERS Total 69 80 +11 
DERS Nonaccept 10 10 0 
DERS Goals 13 20 +7 
DERS Impulse 8 10 +2 
DERS Aware 16 14 -2 
DERS Strategies 14 17 +3 




In summary, David’s data indicated that participating in the mindfulness-based 
intervention had little impact on his attendance and lowest grade performance. According 
to the effect size measure (PEM and TauU), there was a positive effect on his highest 
grade. The results from the teacher observations indicated that David’s behaviors across 
all three indicators improved during the course of the intervention, but he had the greatest 
increase in his on-task behaviors.  According to his self-report, his ability to regulate his 
emotions remained in the Average range before and after the completion of the classes. 
He did, however, report an increase in his experiencing emotional dysregulation in 
relation to goal-setting. On the CAMM, he also reported no increase in mindfulness traits 
His performance on executive functioning measures indicated no change in his ability to 









Participant #4 (Paola) 
Paola was referred to participate in the mindfulness group due to high levels of 
anxiety and work avoidance. Her teachers reported that while Paola was always present 
in class, she rarely completed work. Teachers spoke highly of Paola’s capabilities, but 
they also expressed frustration with her lack of engagement during academic instruction. 
Paola was quiet during the mindfulness groups, but she would occasionally share her use 
of newly learned mindfulness skills to help manage difficult moments. In particular, she 
reported enjoying the practice of heartfulness (i.e. sending kind thoughts to others and 
yourself). On the CAMM, Paola reported a decrease of mindfulness skills/behaviors at 
the end of the intervention (pre-score =27; post-score =17).  
Paola’s baseline median attendance rate was 100.0 percent. Her post-intervention 
median attendance rate was also 100.0 percent. There was little difference in the trend of 
her attendance across both phases (positive, very low magnitude). During baseline, there 
was little variability in the data (ranged from 94.2 percent to 100.0 percent), but during 
the intervention phase her weekly attendance averages ranged from 89.3 percent to 100.0 
percent. Between phases analysis indicated no immediacy effect. The PEM for 
attendance was 0.0 percent in the ineffective range. The TauU also indicated no change 
(TauU= -.09; SE=.35).  
Paola’s median highest class grade during baseline was 85.5 percent with no trend 
in the data. There was little variability in the data with a range of 85.0 to 86.0 percent. 
Paola’s median highest grade was 92.0 during the intervention phase. There was more 
variability during this phase with her highest weekly grade average ranging from 67.0 to 







between phase analysis indicated a decrease in academic performance at the beginning of 
the intervention. The PEM on this measure was 71.4 percent and in the moderately 
effective range. The TauU score also indicated a medium level change between baseline 
and intervention (TauU=.43; SE= .38). Overall, the trend, PEM, and TauU data suggested 
a positive change in her highest grade as the intervention progressed.   
Next, Paola’s median lowest class grade during the baseline phase was 19.0 
percent with a range between 9.0 percent to 59.0 percent. The trend in the data was 
positive with a medium magnitude, mostly due to one outlier point. During the 
intervention phase, Paola’s median lowest grade increased to 76.0 percent and ranged 
between 59.0 percent to 83.0 percent. The trend in this phase was low and positive. 
Between phase analysis revealed a positive immediacy effect. The effect size measures 
resulted in a significant positive change (PEM=100.0 percent, highly effective range; 
TauU=0.97, very large effect range; SE=.35). Overall, Paola’s grades improved over the 
course of the intervention. 
 






















Next, Paola’s on-task behavior was reported by her teachers. During the baseline 
phase, her median score was 3.67 out of a possible 4.00. The trend for baseline teacher 
reports reflected a flat slope. In terms of variability, daily averages ranged from 3.00 to 
4.00. During the intervention phase, her median score increased to 4.00. The trend of her 
ratings was positive and low in magnitude (almost flat). The variability of daily averages 
during this phase ranged from 3.00 to 4.00. The between phase analysis revealed a 
positive immediacy effect. The PEM analysis resulted in a 60.0 percent which is in the 
questionable effectiveness range. The TauU resulted in a score in the small change range 
(TauU=.15; SE= .23). A visual analysis of these results indicated that while Paola had a 
small increase of on-task behaviors during the intervention phase, these changes were not 
statistically significant.  
 
 Figure 14. Paola (Participant 4): On-task behavior 
 
Next, Paola’s observed emotional engagement was reported by her teachers. 
During the baseline phase, her median score was 3.50 out of 4.00. The trend of the 
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ranged from 3.00 to 4.00. During the intervention phase, her median score increased to 
3.80, indicating an increase in these behaviors. The trend of these ratings was negative 
and low in magnitude (almost flat). The variability of daily averages during this phase 
ranged from 3.00 to 4.00. The between phase analysis revealed no immediacy effect with 
the onset of the intervention. Finally, the PEM analysis resulted in a 60.0 percent which is 
in the questionable effect range, and the TauU result was also indicative of limited 
change (TauU=.16; SE=.23). Overall, Paola’s observed emotional engagement was high 
prior to the mindfulness sessions and decreased over the course of the intervention. These 
results are consistent with her self-report on the DERS (discussed below) of more 
difficulties with emotion regulation by the end of the intervention.  
 
Figure 15.  Paola (Participant 4): Emotional engagement behavior  
 
Paola’s observed adherence to school rules and behavioral expectations was 
reported on by her teachers. During the baseline phase, her median score was 4.00. The 
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variability, daily averages ranged from 2.00 to 4.00. During the intervention phase, her 
median score was 3.76. The trend of her ratings was positive and low in magnitude 
(almost flat). The variability of daily averages during this phase ranged from 3.00 to 4.00. 
The between phase analysis revealed no immediacy effect on rule following behavior 
with the onset of the intervention. Next, the PEM analysis resulted in a 0.0 percent which 
is in the ineffective range. The TauU= was a .12 (SE=.23) and in the small change range. 
A visual analysis of the data indicated that Paola’s behavior did stabilize at a high rate as 
the intervention went on (11 of the last 14 points were a 4.00).  These results indicated 
that Paola’s rule following behavior stabilized over the course of the intervention.  
 
Figure 16. Paola (Participant 4): Rule-following behavior 
      
Next, the effect of the intervention on Paola’s cognitive engagement was assessed 
pre- and post-intervention. First, on the measure of attention and concentration, Paola 
obtained a standard score in the Average range in both the pre- and post-intervention 
assessment (standard scores of 100 and 97, respectively) suggesting no change. Next, on 
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baseline assessment. On the post-intervention, she obtained a ratio score of 2.51, yielding 
an increased score of 1.08. This change in performance suggested decreased proficiency 
in her cognitive flexibility.  
On the DERS, Paola reported a baseline DERS Total raw score of 100. This score 
is on the high end of the Average range (Weinberg & Klonsky, 2009). There were several 
areas that she reported Average emotion regulation skills: acceptance of emotional 
experiences, impulsivity, and clarity of emotional experiences. Several areas were also in 
the Elevated range: goal-related behaviors, awareness of emotions, and use of regulation 
strategies. These results indicated that while her overall score was in the Average range, 
she was experiencing some difficulties with emotion regulation. After the intervention, 
Paola reported an increase in symptoms. Her total DERS score after the intervention was 
133. This score is in the Very Elevated range. She reported a stark increase in difficulties 
with acceptance of emotional experiences (score=17, Elevated range), goal setting 
(score=25, Very Elevated range), impulsivity (score=25, Very Elevated range), and 
clarity of emotional experiences (score=19, Elevated range). Her awareness of her 
emotional experiences and use of strategies to manage emotions remained stable, but in 
the Elevated range. These results indicate that Paola’s ability to regulate emotions 
decreased during the course of the mindfulness group. The results are summarized below 












Paola (Participant 4) DERS results 
Test Pre- Intervention Post- Intervention          Difference 
 
 DERS Total 100 133 +33 
DERS Nonaccept 6 17 +11 
DERS Goals 20 25 +5 
DERS Impulse 16 25 +9 
DERS Aware 24 24 0 
DERS Strategies 24 23 -1 
DERS Clarity 10 19 +9 
 
 
In summary, Paola’s data indicated that participating in the mindfulness-based 
intervention had a positive impact on her grades. The results also indicated that there was 
no impact on her attendance, emotional engagement, rule-following behavior, or 
attention. Her self-report of her ability to manage her emotions decreased as well as a loss 
of mindfulness-based skills. Her teachers also noted a decrease in her emotional 
engagement over the course of the intervention. She did make gains in her on-task and 
rule following behavior. Her performance on executive functioning tasks resulted in 
maintaining of attention skills and a decreased in cognitive flexibility.  
Participant #5 (Amber) 
Amber was referred to the group in order to help her manage her anxiety and 
distractibility. Amber was well-liked by teachers and peers. She struggled, however, to 
maintain passing grades in her classes. Amber expressed a great deal of enthusiasm about 
participating in the group. She almost always contributed her thoughts and experiences to 
the group discussions. Amber expressed curiosity about the neurological mechanisms that 
are at work with mindfulness practices. Amber enjoyed the group so much that she 







self-report of mindful awareness was fairly stable with a slight decrease reported at the 
end of the intervention phase (pre-score =21; post-score =19). 
Amber’s baseline median attendance rate was 91.6 percent. The data trend was 
low and positive with daily averages ranging from 87.5 to 100.0 percent. During the 
intervention phase, her median attendance rate increased to 100.0 percent. The 
intervention trend was flat with daily averages ranging from 91.67 to 100.0 percent. 
Between phase analysis indicated a positive immediacy effect. PEM was 100.0 percent 
and in the highly effective range. The TauU score was .71 (SE=.35) and in the large 
change range. Overall, the data strongly indicated a positive change in Amber’s 
attendance.  
Next, her median highest class grade during baseline was 85.0 percent with the 
data trending in a positive direction with a low magnitude. Her weekly highest grade 
showed little variability and ranged from 85.0 to 90.0 percent. During the intervention 
phase, she had a median highest grade of 98.0 percent with grades trending negative with 
a low magnitude. Her highest weekly grade ranged from 90.0 percent to 100.0 percent. 
An analysis of the trend over the two phases indicated a positive change in performance. 
Both measures of effect size indicated a noticeable change in performance (PEM=100.0 
percent, highly effective range; TauU=.96, SE=.38, very large change range). Amber’s 
median lowest class grade during the baseline phase was 46.0 percent and 60.0 percent 
during the intervention. During the baseline phase, the trend was a positive slope with 
medium magnitude with weekly lowest grades ranging from 43.0 to 67.0 percent. During 
the intervention phase, the trend was a positive slope with a medium magnitude. She had 







percent. Between phase analysis indicated no immediacy effect. The PEM on the lowest 
grade data was 100.0 percent and in the highly effective range. The TauU was a .64 
(SE=.38) and in the large effect range. In other words, Amber demonstrated increased 
performance in her attendance and grades during the intervention phase indicating a 
positive response to participation in the mindfulness group.  
 
Figure 17. Amber (Participant 5): Attendance and grades 
 
In regard to Amber’s on-task behavior, she obtained a median baseline score of 
4.00 out of a possible 4.00. The trend for baseline teacher reports reflected a low negative 
slope. In terms of variability, daily averages ranged from 3.50 to 4.00. During the 
intervention phase, her median score was 4.00. The trend of these ratings was positive 
and low in magnitude. The variability of daily averages during this phase ranged from 
3.00 to 4.00. The between phase analysis reveals a positive immediacy effect. Finally, the 
PEM analysis resulted in a 0.0 percent which is in the ineffective range. Similarly, the 



















results indicates that while Amber had some difficult days remaining on task during the 
first half of the intervention, she stabilized during the second half of the intervention. 
 
Figure 18.  Amber (Participant 5): On-task behavior 
 
Next, Amber’s observed emotional engagement was reported by her teachers. 
During the baseline phase, her median score was 4.00 out of 4.00. The trend of the 
teacher reports reflected a medium negative slope. In terms of variability, daily averages 
ranged from 3.00 to 4.00. During the intervention phase, her median score was 4.00. The 
trend of her ratings was positive and low in magnitude. The variability of daily averages 
during this phase ranged from 3.00 to 4.00. The between phase analysis revealed a 
positive immediacy effect with the onset of the intervention. Finally, the effect size 
analysis indicated little significant change (PEM=0.0 percent, ineffective range; 
TauU=.28, SE=.23; moderate change range). A visual analysis of the results suggests a 
stabilization of high emotional engagement as the intervention progressed. Overall, 
Amber’s demonstrated emotional engagement was high prior to the mindfulness sessions, 
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Figure 19. Amber (Participant 5): Emotional engagement behavior 
 
Lastly, Amber’s observed adherence to school rules and behavioral expectations 
was reported on. During the baseline phase, her median score was a 4.00 out of a possible 
4.00. The trend of the teacher baseline observations was a medium negative slope. In 
terms of variability, daily averages ranged from 3.50 to 4.00. During the intervention 
phase, her median score was 4.00. The trend of her ratings was flat. The variability of 
daily averages during this phase ranged from 3.67 to 4.00. The between phase analysis 
revealed a positive immediacy effect, PEM of 0.0 percent (ineffective range), and TauU 
of .13 (SE=.12; small change). As with the other teacher reports, Amber’s school 
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Figure 20. Amber (Participant 5): Rule-following behavior 
     
Next, the effect of the intervention on Amber’s cognitive engagement as 
measured through executive functioning tasks were assessed prior to the intervention and 
after the completion of the intervention. First, on a measure of attention and 
concentration, Amber obtained a score in the High Average range in the baseline 
assessment earning a standard score of 117. She obtained a standard score of 131 on the 
post-intervention assessment. This score is in the Superior range and suggested an 
increase in her attentional skills. Next, on the assessment of cognitive flexibility, she 
obtained a TMT B/A ratio score of 1.79 on the baseline assessment. On the post-
intervention, she obtained a ratio score of 2.84, yielding an increased score of 1.05. This 
change in performance suggested decreased proficiency in her cognitive flexibility. 
On the DERS, Amber reported a baseline DERS Total raw score of 86 and a post-
intervention score of 80. Both of these scores were in the Average range (Weinberg & 
Klonsky, 2009), but suggested she was experiencing slightly more success with 
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the pre- and post-intervention responses. These results suggested that Amber did not 
experience difficulties prior to the intervention, nor did she experience and changes in 
these internal experiences. The results are summarized below in Table 7. 
Table 7 
Amber (Participant 5) DERS results 
Test  Pre- Intervention Post-Intervention               Difference 
 
DERS Total 86 80 -6 
DERS Nonaccept 15 14 -1 
DERS Goals 16 16 0 
DERS Impulse 11 12 +1 
DERS Aware 13 12 -1 
DERS Strategies 18 17 -1 
DERS Clarity 10 9 -1 
 
 
In summary, Amber’s data indicated that participating in the mindfulness-based 
intervention had a positive impact on her attendance, grades, attention skills, and school 
engagement behavior. She reported no change in her emotion regulation skills and 
mindfulness-related skills. She decreased in her performance on a task measuring 
cognitive flexibility.  
Participant #6 (Noah) 
Noah was referred to the group due to his difficulty with maintaining attention 
and multiple failing grades. His teachers described Noah as a very likable student with 
strong cognitive abilities, but he struggled to stay on-task and motivated in the classroom. 
In particular, he was easily distracted by his peers. Noah presented as an affable and 
likable young man. Noah expressed that his interest in mindfulness led him to participate 
in the group. He also acknowledged that he is easily distracted and can become 
emotionally dysregulated. During groups, Noah was always willing to share his 







from taking several other group members off-task. Noah accepted these reminders with 
good humor and affirmed his intention to support the experience of all the group 
members. Compared to other participants, Noah reported a high level of mindfulness 
prior to the intervention and experienced a decrease in these cognitions by the end of the 
intervention (pre-score =27; post-score =20).  
  Noah’s median baseline attendance rate was 93.0 percent with a range from 87.5 
percent to 95.8 percent. His intervention median attendance rate was 95.8 percent with a 
range from 87.5 percent to 100 percent. During baseline, the trend was positive and 
medium in magnitude. The trend during the intervention phase was low and positive. 
Between phase analysis indicated a small positive immediacy effect. The PEM for 
attendance was 57.1 percent in the ineffective range. The TauU was also in the small 
change range (TauU=.11; SE=.35).  
Next, his median highest class grade during baseline was 86.0 percent with a high 
variability rate (range 83.0 to 100.0 percent). The trend in the data was positive and 
medium in magnitude.  His highest median grade was 98.0 during the intervention with 
slightly more variability in weekly averages (ranging from 92.0 to 100.0 percent). The 
trend shifted to negative with a low magnitude. Between phase analysis revealed a 
positive immediacy effect. The PEM was 100.0 percent and in the highly effective range. 
The TauU score was .66 (SE=.35) and in the large effect range. Noah’s highest grade 
significantly improved during the intervention. 
His median lowest class grade during the baseline phase was a 67.0 percent with a 
range in scores from 63.0 percent to 84.0 percent. The trend in the data was a medium 







with a high variability rate ranging from 44.0 percent to 90.0 percent. During the 
intervention phase, the trend was a negative slope with a medium magnitude. The PEM 
on the lowest grade data was 42.9 percent and in the ineffective range. The TauU was -
.23 (SE=.35) and in the moderate, negative, change range. In other words, the data 
indicated that he improved his highest academic performance during the course of the 
mindfulness sessions, but he had little progress in his attendance and lowest-grade. 
 
Figure 21. Noah (Participant 6): Attendance and grades 
 
The teacher reports on Noah’s daily functioning in the classroom were also 
analyzed. First, Noah’s on-task behavior was reported by his teachers. During the 
baseline phase, his median score was a 3.00 out of a possible 4.00. The trend for baseline 
teacher reports reflected a medium positive slope. In terms of variability, daily averages 
ranged from 2.25 to 3.33. During the intervention phase, his median score was also 3.00. 
The trend of his ratings was positive and medium in magnitude. The variability of daily 
averages during this phase ranged from 2.50 to 4.00. The between phase analysis 



















in no significant effect (PEM=26.9 percent; TauU=-.07, SE=.25). A visual analysis of 
these results indicated that Noah made little progress in improving his on-task behaviors 
during the intervention. 
 
Figure 22. Noah (Participant 6): On-task behavior 
 
Next, Noah’s observed emotional engagement was reported by his teachers. 
During the baseline phase, his median score was 3.00 out of 4.00. The trend of the 
teacher reports reflected a high positive slope. In terms of variability, daily averages 
ranged from 2.33 to 3.75. During the intervention phase, his median score was 3.00. The 
trend of his ratings was negative and low in magnitude. The variability of daily averages 
during this phase ranged from 2.00 to 4.00. The between phase analysis revealed no 
immediacy effect. Finally, the PEM analysis resulted in a 38.5 percent (ineffective range) 
and TauU was -.03 (SE=.25; small change range). Overall, Noah’s observed emotional 
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Figure 23. Noah (Participant 6): Emotional engagement behavior 
   
Next, Noah’s observed ability to follow school rules and meet behavioral 
expectations was reported on. During the baseline phase, his median score was 3.33 out 
of a possible 4.00. The trend of the teacher baseline observations was a low positive 
slope. In terms of variability, daily averages ranged from 2.33 to 3.75. During the 
intervention phase, his median score was 3.50. The trend of his ratings was positive and 
medium in magnitude. The variability of daily averages during this phase ranged from 
2.0 to 4.0. The between phase analysis reveals no immediacy effect with the onset of the 
intervention. Next, the PEM analysis resulted in 57.7 percent which is in the questionable 
range. The TauU was .15 (SE=.25) and in the small change range. While Noah was 
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Figure 24. Noah (Participant 6): Rule-following behavior 
 
The effect of the intervention on Noah’s cognitive engagement as measured 
through executive functioning tasks was assessed. First, on a measure of attention and 
concentration, Noah achieved a standard score in the Average range (ss=91) on the 
baseline evaluation. On the post-intervention assessment, he obtained a standard score of 
112 in the High Average range suggesting an increase in his attention skills. Next, on an 
assessment of cognitive flexibility, he obtained a TMT B/A ratio score of 4.47 on the 
baseline assessment. On the post-intervention, he obtained a ratio score of 3.25, yielding 
a difference score of 1.22. This change in performance suggested increased proficiency in 
his cognitive flexibility. Overall, Noah’s scores resulted in increased executive 
functioning skills.  
On measures of emotion regulation, Noah reported a baseline DERS Total score 
of 61 and a post-intervention score of 78. Both of these scores are in the Average range 
(Weinberg & Klonsky, 2009). All of the subscales were also in the Average range both 
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access to emotion regulation skills). While both responses are in the Average range, he 
reported a 9-point increase in these difficulties, nearly doubling his score from an 11 to a 
20. Overall, Noah reported consistent abilities to manage his emotions, but he may have 
experienced increased difficulties and/or awareness of his need for strategies in managing 
these emotions. The results are summarized below in Table 8. 
Table 8 
Noah (Participant 6) DERS results   
Test Pre- Intervention Post-Intervention         Difference 
 
DERS Total 61 78 +17 
DERS Nonaccept 8 14 +6 
DERS Goals 13 9 -4 
DERS Impulse 8 11 +3 
DERS Aware 13 13 0 
DERS Strategies 11 20 +9 
DERS Clarity 8 11 +3 
 
      
In summary, Noah’s data indicated that participating in the mindfulness-based 
intervention had little to no impact on his attendance and lowest grade performance. His 
performance in his most successful class increased over the course of the intervention. 
His ability to regulate his emotional remained in the Average range before and after the 
completion of the classes. He did, however, report a decreased ability to access strategies 
to manage emotions, a goal of mindfulness-based interventions. On the CAMM, he also 
reported a decrease in mindfulness traits. He demonstrated consistent behaviors on daily 
measures of school engagement. He did, however, show growth in his executive 
functioning skills.  
Participant #7 (Edgar) 
Edgar was referred to the group due to concerns related to failing several of his 







student. Edgar stated that he wanted to improve his ability to regulate his emotions as he 
often experienced his feelings as overwhelming and “out-of-control.” He described 
getting stuck in a mood for long periods of time and lacking any strategies to work 
through these emotions. He was generally quiet during discussions, but when he did share 
his thoughts, he was reflective and insightful. Edgar reported a slight increase in 
mindfulness skills at the end of the intervention (pre-score =14; post-score =15).  
In regard to his attendance, Edgar’s median baseline attendance rate was 100.0 
percent. There was no trend and no variance in his attendance rate. His post-intervention 
attendance median rate was 100.0 with a low positive trend and a range of weekly 
average rates between 79.2 to 100.0 percent. Between phases analysis indicated no 
immediacy effect. The PEM for attendance was 0.0 percent in the ineffective range. 
Similarly, the TauU indicated no change (TauU=-.14, SE=.35).  
Next, his median highest class grade during baseline was an 88.0 percent. There 
was little variability in the data (averages of 88.0 to 90.0 percent) and the trend was flat.  
Edgar’s median highest grade during the intervention was 100.0 percent with a low 
positive trend. Variability of data ranged from 87.0 to 100.0 percent. Analysis of between 
phase changes indicated no immediacy effect. The PEM was 71.4 percent and in the 
moderately effective range. The TauU was consistent with medium level of change 
(TauU=.49, SE=.35). These results revealed a substantial increase in his highest grade 
over the course of the intervention. 
His median lowest class grade during the baseline phase was 71.0 percent and 
70.0 percent during the intervention phase. During the baseline phase, the trend was a 







between 68 .0 to 72.0 percent. During the intervention phase, the trend was a positive 
slope with a low magnitude with a range of average weekly scores between 60.0 to 77.0 
percent.  There was no immediacy effect. The PEM on the lowest grade data was 28.6 
percent and in the ineffective range. The TauU was also in the small change range 
(TauU=.20, SE= .35). In other words, participating in the mindfulness group may have 
had some positive effect on Edgar’s highest grade increase, but no impact on his 
attendance or lowest grade.  
 
 
Figure 25. Edgar (Participant 7): Attendance and grades 
 
During the baseline phase, Edgar’s median on-task behavior score was 3.00 out of 
a possible 4.00. The trend for baseline teacher reports reflected a medium negative slope. 
In terms of variability, daily averages ranged from 2.33 to 4.00. During the intervention 
phase, his median score was also 3.00. The trend of his ratings shifted to positive and low 
in magnitude. The variability of daily averages during this phase ranged from 2.75 to 



















analysis resulted in a 39.3 percent which is in the ineffective range; the TauU also 
indicated little notable change (TauU=.17; SE=.23). A visual analysis of these results 
indicated that while Edgar had a few difficult days remaining on task, the general trend 
during intervention was slightly upward by the end of the intervention phase. 
 
Figure 26.  Edgar (Participant 7): On-task behavior 
 
Next, Edgar’s observed emotional engagement was rated by his teachers. During 
the baseline phase, his median score was 3.42 out of 4.00. The trend of the teacher reports 
reflected a medium negative slope. In terms of variability, daily averages ranged from 
2.67 to 4.0. During the intervention phase, his median score was 3.00, suggesting an 
overall slight decrease in emotional engagement. The trend of his ratings, however, was 
positive and low in magnitude (almost flat) and indicated an that the behavior increased 
over the course of the intervention. The variability of daily averages during this phase 
ranged from 2.00 to 4.00. The between phase analysis reveals an immediacy effect of an 
increase in performance with the onset of the intervention. Finally, the effect size 
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Edgar’s observed emotional engagement was high prior to the mindfulness sessions, but 
he did have mild increase in these behaviors over the course of the intervention.  
 
Figure 27. Edgar (Participant 7): Emotional engagement behavior 
 
Next, Edgar’s ability to follow school rules and meet behavioral expectations was 
rated. During the baseline phase, his median score was 3.50 out of a possible 4.00. The 
trend of the teacher baseline observations was positive and medium in magnitude. In 
terms of variability, daily averages ranged from 3.00 to 4.00. During the intervention 
phase, his median score was 3.59. The trend of his ratings was flat. The variability of 
daily averages during this phase ranged from 3.00 to 4.00. The between phase analysis 
revealed a positive immediacy effect. Next, the PEM and TauU analysis resulted in 
scores in the ineffective range (PEM=50.0 percent; TauU=.17, SE=.23). A visual analysis 
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Figure 28. Edgar (Participant 7): Rule-following behavior 
 
 Next, any changes in Edgar’s cognitive engagement was measured through 
executive functioning tasks. First, on a measure of attention and concentration, Edgar 
obtained a standard score in the Low Average range (standard score=85) in the baseline 
assessment and in the Average range (standard score = 97) on the post-intervention 
assessment. These results indicate an improvement in his attentional capacities. Next, on 
the assessment of cognitive flexibility, he obtained a TMT B/A ratio score of 2.70 on the 
baseline assessment. On the post-intervention, he obtained a ratio score of 2.41, yielding 
a difference score of .29. These changes in performance suggested increased proficiency 
in attention and cognitive flexibility. 
In regard to emotion regulation, Edgar endorsed a baseline DERS Total raw score 
of 156 This score is in the Very Elevated range (Weinberg & Klonsky, 2009). Edgar 
endorsed several DERS subscales in the Very Elevated range: goal-directed behavior, 
acceptance of emotional experiences, impulse control, use of strategies to manage 
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awareness of his emotions. In the post-assessment, he reported a DERS Total raw score 
of 105. This score represents a 51-point decrease and is in the Elevated range. Several 
scales that were initially in the Very Elevated range were reported to be in the Average 
range on the post-assessment: acceptance of emotional experiences, goal-directed 
behaviors, and clarity of emotional experiences. His use of strategies to manage his 
emotions decreased into the Elevated range. His awareness of emotions remained in the 
Average range. Overall, Edgar reported gains in his ability to accept his emotional 
experiences after participating in the mindfulness group. The results are summarized 
below in Table 9. 
Table 9 
Edgar (Participant 7) DERS results 
Test Pre- Intervention Post- Intervention         Difference 
 
DERS Total 156 105 -51 
DERS Nonaccept 22 16 -6 
DERS Goals 25 13 -12 
DERS Impulse 30 20 -10 
DERS Aware 19 15 -4 
DERS Strategies 39 26 -13 
DERS Clarity 21 14 -7 
 
     
     In summary, Edgar’s data indicated that participating in the mindfulness-based 
intervention had a positive impact in his ability to manage his emotions with his self-
reported emotion regulation scores going from the Very Elevated range to the Average 
range across several domains. He also had improvement in his highest grade as well as 
executive functioning skills. There was little change in his attendance, lowest grade, on-









Participant #8 (Sofia) 
Sofia was referred to the group due to her lack of progress toward graduation 
(1.39 GPA or “F” average). School staff described Sofia as an outgoing student with 
peers and staff, but less engaged with the academic content. Sofia presented as very out-
going and friendly. She was friends with several of the group participants. She was often 
reserved during the group discussions, but she would describe her use of mindful eating 
on a regular basis. Like Amber, Sofia requested that the mindfulness group continue after 
the study was complete. Sofia reported a slight decrease in mindfulness skills on the 
CAMM (pre-score =17; post-score =16).  
      Sofia’s baseline median attendance rate was 93.9 percent. The trend in her 
attendance was positive and low in magnitude. Variability in weekly attendance averages 
ranged from 79.2 percent to 93.9 percent. Her median intervention attendance rate was 
95.8 percent. The data trended in a negative slope of medium magnitude. Weekly 
attendance averages ranged from 70.8 percent to 100.0 percent. Between phases analysis 
indicated no immediacy effect with onset of the intervention. The PEM for attendance 
was 57.1 percent and in the questionable effect range. The TauU was also insignificant 
(TauU= 0.00; SE=.35).   
Next, her lowest and highest grade were monitored. Her median highest class 
grade during baseline was an 82.0 percent and was an 87.0 percent during the 
intervention. During baseline, the data displayed a medium negative trend with a range of 
74.0 to 82.0 percent. During the intervention phase, the data trended in a low positive 
slope with a range of 76.0 to 95.0 percent. There was a positive immediacy effect 







was also in the medium effect range (TauU=.49, SE=.35). Sofia’s median lowest class 
grade during the baseline phase was 56.0 percent and 52.0 percent during the 
intervention. During the baseline phase, the trend was a negative slope with medium 
magnitude with low variability (range: 51.0 to 62.0 percent). During the intervention 
phase, the trend was a positive slope with a low magnitude and low variability (range: 
50.0 to 55.0 percent).  The PEM and TauU indicated a negative change to her lowest 
grade (PEM=0.0 percent; TauU=-.43, SE=.35). In other words, Sofia demonstrated 
improvement in her highest grade, but no growth in attendance and a decrease in her 
lowest grade. 
 
Figure 29. Sofia (Participant 8): Attendance and grades 
 
First, Sofia’s on-task behavior was reported by her teachers. During the baseline 
phase, her median score was 3.00 out of a possible 4.00. The trend for baseline teacher 
reports reflected a high positive slope. In terms of variability, daily averages ranged from 
1.50 to 3.33. During the intervention phase, her median score was also 3.00. The trend of 



















this phase was high and ranged from 1.00 to 4.00. The between phase analysis revealed 
no immediacy effect. Finally, the effect size measures indicated no significant change in 
this behavior (PEM=22.2 percent; TauU=.01; SE=.24). A visual analysis of these results 
indicated that Sofia’s on-task behavior was highly variable during both the baseline and 
intervention phase. 
 
Figure 30. Sofia Participant 8): On-task behavior 
 
Next, Sofia’s observed emotional engagement was reported by her teachers. 
During the baseline phase, her median score was a 3.00 out of 4.00. The trend of the 
teacher reports reflected a high positive slope. In terms of variability, daily averages 
ranged from 2.00 to 3.67. During the intervention phase, her median score was 3.00. The 
trend of her ratings was positive and low in magnitude. The variability of daily averages 
during this phase ranged from 1.50 to 4.00. The between phase analysis revealed no 
immediacy effect and the effect size measures revealed no significant change (PEM=37.0 
percent; TauU=-.1, SE=.24).  Overall, Sofia’s observed emotional engagement was 
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 Figure 31. Sofia (Participant 8): Emotional engagement behavior    
 
Lastly, Sofia’s baseline rule-following behavior median score was 3.59 out of a 
possible 4.00. The trend of the teacher baseline observations was a medium positive 
slope. In terms of variability, daily averages ranged from 3.00 to 3.67. During the 
intervention phase, her median score was 3.50. The trend of her ratings was negative and 
low in magnitude (almost flat). The variability of daily averages during this phase ranged 
from 2.00 to 4.00. The between phase analysis reveals no immediacy effect of an increase 
in performance with the onset of the intervention. Next, the PEM analysis resulted in a 
48.1 percent which is in the ineffective range. The TauU was also in the small change 
range (TauU=.09, SE=.24). As with the other teacher reports, it is worth noting that 
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Figure 32. Sofia (Participant 8): Rule-following behavior 
 
The effect of the intervention on Sofia’s cognitive engagement as measured 
through executive functioning tasks was assessed. First, on a measure of attention and 
concentration, Sofia obtained a standard score in the Average range in both the baseline 
and post-intervention assessment (standard score of 91 at baseline; 94 at post-
intervention) suggesting no change. Next, on an assessment of cognitive flexibility, she 
obtained a TMT B/A ratio score of 3.67 on the baseline assessment. On the post-
intervention, she obtained a ratio score of 1.55, yielding a difference score of 2.12. This 
change in performance suggested increased proficiency in her cognitive flexibility. 
On the DERS, Sofia reported a baseline DERS Total score of 104. This score was 
in the Elevated range when compared to a community sample (Weinberg & Klonsky, 
2009). She reported several scales in the Elevated range: acceptance of emotions, goal-
directed behaviors, and use of strategies to manage emotions. All other scales were in the 
Average range. On the post-intervention assessment, she reported a DERS Total score of 
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constant with the exception of goal directed behavior, which decreased from Elevated to 
Average. These results suggest that Sofia experienced a mild decrease in her emotion 
regulation difficulties. The results are summarized below in Table 10. 
Table 10 
Sofia (Participant 8) DERS results 
Test Pre- Intervention Post- Intervention          Difference 
 
DERS Total 104 98 -6 
DERS Nonaccept 19 19 0 
DERS Goals 21 16 -5 
DERS Impulse 10 8 -2 
DERS Aware 15 19 +4 
DERS Strategies 25 24 -1 
DERS Clarity 14 12 -2 
 
    
      In summary, Sofia’s data indicated that participating in the mindfulness-based 
intervention had no impact on his attendance and lowest grade performance. Her 
performance in her most successful class increased. Her ability to regulate her emotions 
increased, particularly in engaging in goal-directed behaviors. She reported no change in 
her mindfulness-related thoughts. Her performance in school engagement behaviors 
remained inconsistent throughout the intervention. Her performance on executive 
functioning measures indicated no change in her ability to maintain attention, but she 
demonstrated an increase in her cognitive flexibility.  
Participant #9 (Morgan) 
Morgan was referred to participate in the group due to concerns about grades, 
attendance, and emotional stability. According to school staff, she struggled with 
managing her emotions on a regular basis. In particular, Morgan struggled with high 
levels of depression that manifested as avoidance, self-harming, and self-destructive 







mindfulness skills through the Dialectical Behavior Therapy group in which she had 
participated. At the onset of the study, she reported mindful awareness on the lower side 
when compared to other participants (pre-intervention CAMM score =16). Morgan, 
however, was only able to attend the first two sessions. Her daily school attendance 
dropped to less than 50 percent. Due to her absence from the majority of the group 
sessions, Morgan’s data were not utilized in the cross-case analysis of study results. She 
was not available for follow-up data. Despite her limited participation in the group 
sessions, Morgan’s data were included in the individual case studies as she did complete 
the baseline and first two weeks of the intervention.  
On other measures of school engagement (i.e., attendance, lowest and highest 
grade), Morgan’s baseline median attendance rate was 70.2 percent. The trend in the data 
resulted in a medium positive slope with a range between 53.85 percent to 84.62 percent. 
Her post-intervention attendance rate was 54.33 percent. The trend in the data was 
medium negative slope with a range between 15.38 percent and 84.62 percent. Between 
phases analysis indicated no immediacy effect. The PEM for attendance was 0.00 percent 
in the ineffective range. Her average highest class grade during baseline was a 58 percent 
and was a 53.25 percent during the intervention. The baseline trend was negative and low 
in magnitude with a range 54 and 61 percent. The intervention trend data was negative 
and high in magnitude with a range between 26 and 100 percent. The PEM was 25 
percent and in the ineffective range. Her average lowest class grade during the baseline 
phase was a 3.25 and a 28 percent during the intervention. During the baseline phase, the 
trend was a negative slope with low magnitude with a range between 3 and 4 percent. 







with a range between 2 and 65 percent. The PEM on the lowest grade data was 87.5 
percent and in the moderately effective range.  
 
Figure 33. Morgan (Participant 9): Attendance and grades 
 
     Next, the effect of the intervention on Morgan’s cognitive engagement as measured 
through executive functioning tasks were assessed prior to the intervention. First, on a 
measure of attention and concentration, Morgan obtained a standard score in the Average 
range (standard score=100) suggesting no change. Her performance on the TMT could 
not be analyzed due to the second datum piece is missing. In regard to emotion 
regulation, prior to the start of the intervention, Morgan reported an overall emotion 
regulation score in the Elevated range. She reported her ability to accept her emotions, 
engage in goal-oriented behaviors, and attunement with her affective states to be in the 
Elevated range. In the Very Elevated range, she reported difficulty with managing her 
impulses and limited access to effective emotion regulation strategies. She did, however, 
report consistently being able to pay attention to her feelings. The results from the DERS 


















Morgan (Participant 9) DERS results    
Test Pre- Intervention  Post- Intervention         Difference 
 
DERS Total 118 - - 
DERS Nonaccept 17 - - 
DERS Goals 24 - - 
DERS Impulse 24 - - 
DERS Aware 9 - - 
DERS Strategies 30 - - 
DERS Clarity 14 - - 
 
 
Participant #10 (Daniela) 
Daniela was referred to participate in the mindfulness group due to high levels of 
anxiety and withdrawal behaviors. The school team had recently met with her guardian to 
discuss her anxiety and strategies for providing additional support. The mindfulness 
group was recommended as one of these supports. Daniela presented as a very reserved 
young woman. During sessions, she rarely participated in the group discussions or with 
her peers. According to her CAMM, Daniela reported an increase in her mindfulness 
skills by the end of the intervention (pre-score =14; post-score =28). 
      Daniela joined the intervention immediately prior to the onset of the intervention 
phase. Due to this timing, a limited amount of progress monitoring baseline data were 
collected. For attendance, her end of the third quarter attendance rate of 95.2 percent was 
utilized. Her intervention median attendance rate was 87.5 percent. The trend in her 
intervention data was positive and medium in magnitude. The variability ranged from 
60.7 to 96.4 percent. Between phases analysis was not completed due to the lack of 
baseline data. Her median highest class grade during the baseline phase was a 92.0 
percent (also computed utilizing the end 3rd quarter mark) and was 96.0 percent during 







positive trend with a range between 84.0 to 100.0 percent. Her median lowest class grade 
during the baseline phase was a 77.0 percent (end 3rd quarter grade). During the 
intervention phase, her lowest median grade was 68.0 percent. The trend was a positive 
slope with a medium magnitude with a range between 37.0 to 77.0 percent.  
 
 Figure 34. Daniela (Participant 10): Attendance and grades 
 
The reports on Daniela’s daily functioning in the classroom during the 
intervention were also analyzed (no baseline data were available due to late enrollment in 
the intervention). During the intervention phase, her median for on-task behavior was 
3.00 out of a possible 4.00. The trend for intervention data reflected a medium positive 
slope. In terms of variability, daily averages ranged from 2.00 to 4.00. Next, Daniela’s 
observed emotional engagement was reported by her teachers. During the intervention 
phase, her median score was 3.25. The trend of her ratings was positive and medium in 
magnitude. The variability of daily averages during this phase ranged from 2.00 to 4.00. 
Lastly, Daniela’s observed adherence to school rules and behavioral expectations was 



















ratings was positive and medium in magnitude. The variability of daily averages during 
this phase ranged from 3.00 to 4.00. Overall, Daniela consistently demonstrated an 
increase in school engagement behaviors during the intervention phase. 
 
Figure 35. Daniela (Participant 10): Intervention 
 
Next, the effect of the intervention on Daniela’s cognitive engagement as 
measured through executive functioning tasks were assessed prior to the intervention and 
after the completion of the intervention. First, on a measure of attention and 
concentration, Daniela obtained a standard score in the Average range in both the 
baseline and post-intervention assessment, but there was an 18-point change (baseline 
standard score= 91, post-intervention=109), suggesting an increase in attention skills. 
Next, on an assessment of cognitive flexibility, she obtained a TMT B/A ratio score of 
2.96 on the baseline assessment. On the post-intervention, she obtained a ratio score of 
3.71, yielding a difference score of .75. This change in performance suggested a decrease 
















On the baseline DERS Total score was in the Elevated range (score of 100).  She 
reported several scales in the Elevated range: acceptance of emotions, goal-directed 
behaviors, and use of strategies to manage emotions. All other scales were in the Average 
range. On the post-intervention assessment, she reported a DERS Total score of 87. This 
score is in the Average. Most scores shifted to the Average range with the exception of 
the acceptance of emotions which was Elevated. These results suggest that Daniela 
experienced a decrease in her emotion regulation difficulties. The results are summarized 
below in Table 12. 
Table 12 
Daniela (Participant 10) DERS results 
Test Pre-Intervention Post-Intervention          Difference 
 
DERS Total 100 87 -13 
DERS Nonaccept 21 19 -2 
DERS Goals 22 16 -6 
DERS Impulse 9 12 -3 
DERS Aware 15 19 +4 
DERS Strategies 23 22 -1 
DERS Clarity 10 7 -3 
 
       
      In summary, without baseline data on the progress monitoring measures, it is 
more difficult to draw conclusion as to the effect of the intervention, but her attendance, 
highest grade, and lowest grade improved over the course of the intervention. Moreover, 
her teachers reported consistent improvement in observed school engagement behaviors. 
Her performance on the attention task increased as well. Cognitive flexibility 
performance was not improved. Daniela’s data indicated that participating in the 
mindfulness-based intervention had a positive effect on her mindful awareness 








Cross-Case Analysis of  
Pre-Post Data 
 
The results from the progress monitoring data were mixed. Due to missing data, 
Morgan (participant #9; dropped out of intervention) and Daniela (participant #10; joined 
intervention group after baseline date was collected) were not able to be included in this 
analysis. In regard to attendance changes from baseline to intervention, three improved 
their attendance rate, and five remained constant (had median of 100.0 percent during 
both baseline and intervention). Next, the majority (seven) of participants improved their 
highest grade while one decreased slightly. With lowest grade average, four improved 
and four decreased. The teacher daily reports trended positively. In regard to on-task 
behaviors, three participants increased their on-task behaviors and five maintained similar 
averages. On the measure of emotional engagement, five increased, one maintained, and 
two decreased in these behaviors. Finally, rule-following behavior improved with five of 
the participants while three maintained similar levels from baseline to intervention. 
The results for all the pre- and post-test administrations were also mixed. On the 
WRAML-2: Attention/Concentration Index, four participants improved in their 
performance, and five performed similarly on both the pre- and post-intervention 
assessment. The results from the TMT (cognitive flexibility) indicated the greatest 
positive effect with six participants having an improvement in performance. Three 
participants decreased in their performance. On the DERS, four participants reported a 
decrease in emotion regulation challenges, one reported no change, and four reported an 










     Progress monitoring data on attendance, grades (lowest and highest), on-task 
behavior, emotional engagement, and adherence to school rules/expectations were 
collected for each participant.  
Table 13 
Participants Cross-Case Pre-Post Data (Attendance/High Grade/Low Grade) 
Participants       Attendance 
           Pre                     Post   
     High Grade 
        Pre                     Post   
     Low Grade 
       Pre                     Post 
Madison 
Ethan	
94.0 96.15 98.0 104.6 87.0 96.0 
92.33 93.79 84.25 83.75 56.25 50.0 
David 97.32 99.6 81.5 85.1 69.25 74.1 
Paola 97.5 95.8 85.5 85.63 14.0 67.25 
Amber 91.08 98.81 88.0 97.68 50.5 60.75 
Noah 92.0 95.31 85.0 97.75 65.5 67.5 
Edgar 99.23 97.03 89.0 94.25 70.75 69.0 
Sofia 88.82 89.06 78.5 86.75 57.75 52.13 
Note: Data for Morgan and Daniela were not analyzed due to missing data. 
Attendance. Based upon the median from each phase, the results from the 
attendance data revealed no significant change from baseline to intervention. For five of 
the nine analyzed participants, their median baseline attendance rate was at the ceiling of 
100.0 percent and all five maintained that level of attendance during the intervention. 
Three of the remaining participants increased their median attendance rate. One 
participant’s increase was statistically significant (PEM in very effective range; TauU in 
medium effect range). The cross case analysis for effect size resulted in a TauU of .08 
(SE=.12; 95 percent confidence interval .16-.33; p = .51). Overall, there was a clear trend 







high baseline attendance rate likely limited the potential effect of the intervention on this 
measure.  
 
Figure 36. Cross-case analysis of attendance  
 
Highest grade. The baseline high median grade for the eight participants was an 
85.8 percent. The intervention median grade was a 95.0 percent. This change in the level 
indicated an improvement in the highest grades of participants. Seven of the eight 
participants increased in their highest grades. Six of the participants demonstrated growth 
that was statistically significant based on the effect size analysis. The cross-case analysis 
for effect size resulted in a TauU of .51 (SE=.13; 95 percent confidence interval .26-.76; 
p = .0001). These results were in the medium effect size range and indicated that the 
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Figure 37. Cross-case analysis highest grade 
 
Lowest grade. The baseline median low grade for the eight participants was a 
62.5 percent. The intervention median grade was a 65.0 percent. These results indicated a 
slight improvement in academic performance. A visual analysis of the results revealed 
that four of the participants increased their lowest grade from baseline to intervention. 
For four of the participants, this growth was also statistically significant based upon their 
individual effect size analysis (see single case results). A cross-case analysis of the entire 
group utilizing the TauU statistic resulted in a small change effect size (TauU=.12; 
SE=.13; p=.34). While several participants had improvement, the overall improvement 
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Figure 38. Cross-case analysis lowest grade 
 
On-task behavior. The cross-case analysis of on-task behavior resulted in a 
baseline median of 3.17 out of 4.00. The intervention median increased to 3.34. A visual 
analysis of the median scores revealed that three of the participants improved their 
performance from baseline to intervention. According to the effect size statistic (TauU), 
two had significant changes in their performance. Five of the participants’ median scores 
remained constant from baseline to intervention, including one that was at the ceiling of 
possible scores.  Between phase analysis utilizing the Tau-U resulted in a score of .20 
(SE=.08; z=2.23; p=.02). indicating a significant positive change across participants in 
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Figure 39. Cross-case analysis of on-task behavior 
 
Rule-following behavior. The cross-case analysis of rule-following behavior 
resulted in a baseline median of 3.65 out of 4.00. The intervention median increased to 
3.84. A visual analysis of the median scores revealed that four of the participants 
improved their performance from baseline to intervention. According to the effect size 
statistic (TauU), one had significant change in their performance. three of the 
participants’ median scores remained constant from baseline to intervention, and all were 
performing at the ceiling of the possible scores. Only one participant’s median score 
decreased from baseline to intervention. Between phase analysis utilizing the Tau-U 
resulted in a score of .21 (SE=.08; z=2.51; p=.01), Indicating a moderate positive change 
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Figure 40.  Cross-case analysis of rule-following behavior 
 
Cognitive Engagement 
The second hypothesis posited that participation in a mindfulness intervention 
would increase executive functioning skills that support cognitive engagement, 
specifically attention, cognitive flexibility, and emotional regulation. These data points 
were gathered utilizing the pre-post test model. For this analysis, nine participants’ data 
were available. Morgan, participant #10, was the only participant with no post-
intervention data and was excluded from this analysis. 
Attention. The pre-intervention average on the WRAML-2 median standard score 
for the nine participants was 100. The post-intervention median increased to 109. These 
results indicated an improvement in attentional abilities after participation in the 
mindfulness group. Five of the participants’ performances increased (four by more than 
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Figure 41. Cross-case analysis of WRAML-2 Attention/Concentration Index 
 
Cognitive Flexibility. The pre-intervention median score on the TMT B/A ratio 
score for the nine participants was 2.69. The post-intervention median decreased to 2.41. 
These results indicated an improvement in cognitive flexibility. Visual analysis of the 
cross-case data revealed that six of the nine participants demonstrated an increase in 
cognitive flexibility skills, as evidenced by a lower ratio. Three participants’ performance 
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Figure 42. Cross-case analysis of TMT B/A ratio results 
 
Emotion regulation. An analysis of the overall DERS score from pre-
intervention to post-intervention indicated an overall decrease in emotion regulation 
difficulties. The pre-intervention median from the nine participants who completed the 
intervention was a 100. The post-intervention assessment median decreased to an 87. A 
visual analysis of the results revealed that six of the participants reported an overall 
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Figure 43. Cross-case analysis of DERS overall score 
 
Summary of Findings 
Overall, the results of this study suggested that participation in a mindfulness-
based intervention improved behavioral engagement, although only the participants’ 
highest grade was significant. Results from progress monitoring of attendance, on-task 
behaviors, emotional engagement, and rule-following behavior did not result in an effect 
size needed to infer generalized results.  
The results from the executive functioning assessments revealed that in both the 
areas of cognitive flexibility and attention, the majority of participants experienced an 
increase in performance. Overall, the results were mixed with more variability with 
cognitive flexibility than attention. These results suggest that cognitive flexibility may be 
more directly impacted by participation in mindfulness-based interventions. Finally, the 
emotion regulation results indicated a decrease in emotion regulation difficulties, but the 
variability (i.e. several participants reported a large increase in emotion regulation 
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School engagement has been the focus of many researchers as it has been 
connected to increased academic achievement and school completion, a primary 
emphasis of educational legislation (Henry, Knight, & Thornberry, 2012; Sinatra, Heddy, 
& Lombardi, 2015). Moreover, students who fail to complete high school due to 
disengagement have increased rates of substance abuse, incarceration, and violent 
behavior (Henry et al., 2012). Populations that are most at risk of school noncompletion 
are students from low SES households, ethnic minorities, identified with an educational 
disability, those experiencing mental health issues (anxiety, depression, disruptive 
behavior disorders), and having low academic achievement (Christle et al., 2005). 
Although some of these variables are unalterable (SES, disability status), school 
engagement interventions that focus on alterable variables (e.g., academic achievement, 
attendance, school climate) have been associated with positive outcomes (Appleton et al., 
2008).  
For this study, the tripartite model of school engagement proposed by Fredricks et 
al. (2004) was used as the framework for investigation. In this model, school engagement 
is conceptualized into three dimensions: behavioral, cognitive, and emotional 
engagement with each having different indicators associated with engagement. For 
example, attending school is a marker for behavioral engagement. A mindfulness-based 







three areas as there is a growing body of research indicating its effectiveness in 
supporting many of these skills (e.g., emotion regulation, attention). 
In terms of risk factors related to school engagement, several participants in this 
study were ethnic minorities and/or from low SES households, however, the risk factors 
of low academic achievement and/or mental health issues were most salient. In fact, one 
participant was doing well academically, but experienced high levels of anxiety which 
was the primary reason she was recommended for the mindfulness group. Owens et al. 
(2012) found that students who self-reported higher levels of anxiety and depression 
performed more poorly in school, possibly due to poorer working memory processes. 
School-based mindfulness interventions have been effective in reducing adolescent’s 
anxiety (Beauchemin et al., 2008), making it a promising practice. Although no research 
was found supporting the use of mindfulness for school engagement, this intervention has 
been used to address many of the concerns that might be associated with or serve as an 
underlying cause for student disengagement. 
This study was designed to assess the effectiveness of a mindfulness intervention 
(Mindful Schools) in improving different aspects of school engagement, including 
executive functioning processes, among students considered to be at-risk for poor school 
outcomes. It was hypothesized that indicators of behavioral engagement (attendance, 
grades, classroom behavior) and cognitive engagement as measured by executive 
functioning (self-report on emotion regulation; direct measures of attention/concentration 
and cognitive flexibility) would be improved after the intervention. To assess potential 







grades, attendance) were assessed before and after the intervention, as well as during the 
six-week intervention. 
Changes in Behavioral Engagement 
When compared to baseline, the results, across the measured behavioral variables 
(i.e., attendance, grades, and teacher rating of engagement) ranged from positive to 
neutral after the mindfulness group. Although most participants stayed the same or 
showed slight improvements, there were a few incidents of a significant decline during 
the intervention phase. In regard to the effect of the mindfulness-based intervention on 
behavioral engagement, the most important finding was related to improvement in 
participants’ highest grades (grades for those courses in a given semester where the 
participant was earning the highest grade). Although the highest grades improved (effect 
size in the medium range), the same was not true for participants’ lowest grades.  
In the courses in which participants were earning their lowest grade, there was 
individual improvement in about half of the cases. This level of improvement was not 
large enough to demonstrate a significant effect size. It was interesting to note that all of 
the lowest grade subjects were in math and science courses, with the greatest decreased in 
performance occurring in math courses. As mathematics is a cumulative subject, it is 
possible that their difficulty with mastering the skills from earlier in the year negatively 
affected their ability to improve upon their performance. It is also possible that 
participants recognized that they were not going to pass the class and simply gave up. 
Further research is warranted on the timing of this intervention. For example, it would be 







school year promoted positive growth and early success in these subjects (as opposed to 
trying to overcome a low grade).  
Previous research on the relationship between mindfulness and academic 
outcomes have supported a positive correlation and the results of this study are at odds 
with other work demonstrating improvement in math and/or science scores after 
mindfulness interventions (Bakosh et al., 2018; Schonert-Reichl et al., 2015). One 
possible reason for this difference in outcomes may be that many of these previous 
studies were conducted with elementary age students. As science and math become more 
complex and builds upon earlier mastery, students may struggle to keep up if there are 
gaps in their knowledge.  
However, other recent research related to academic performance and mindfulness-
based practices has resulted in inconsistent outcomes (Bakosh et al., 2018; Waters, 
Barsky, Ridd, & Allen, 2015). For example, mindfulness-based interventions resulted in 
significant improvements in reading and science in elementary students (Bakosh et al., 
2018; Bakosh, Snow, Tobias, Houlihan, & Barbosa-Leiker, 2016). Similarly, 
Beauchemin et al. (2008) found improved academic performance with students identified 
with a learning disability. Other studies, however, have found no change in academic 
achievement with mindfulness-based interventions (Frank, Kohler, Peal, & Bose, 2017). 
In the current study, it was not clear why one set of grades showed positive changes, but 
not the other. It may be possible that given the timing of this study (towards the end of 
the trimester and school year), students knew that certain grades could not be raised 







In regard to observable measures of behavioral engagement in the classroom (i.e., 
on-task behavior, emotional engagement, and rule-following), the results were variable. 
Overall, the teacher observations trended towards positive changes throughout the 
intervention, although not reaching a significant effect size across cases. Rule-following 
behavior showed the greatest increases, followed by on-task behavior, and then emotional 
engagement. The research exploring the effectiveness of mindfulness interventions with 
on-task behavior is mixed. While Felver, Frank, and McEachern (2014) found significant 
increases in academically engaged on-task behavior, other studies have resulted in less 
robust outcomes (Carboni, Roach, & Fredrick, 2013). 
Prior to the intervention and during the implementation of the mindfulness 
program, teachers rated participants highly in the areas of on-task behavior, emotional 
engagement, and rule-following behavior leaving little room for improvement. Similarly, 
attendance rates were very high prior to the intervention (average median attendance was 
97.08 percent) with little positive change with the exception of one participant who 
demonstrated significant improvement. The high rates of attendance were consistent with 
teacher reported levels of emotional engagement among participants. Teachers reported 
that they perceived many of the participants as being connected to the school as 
evidenced by their regular attendance and following of behavioral expectations. The 
greatest area of difficulty was engaging in the academics (i.e., completing work). It is 
possible that the other measures of behavioral engagement did not yield significant 
results due to a ceiling effect in the other behavioral engagement indicators (i.e. a student 
cannot get above 100 percent attendance rates). It is also possible that the progress 







or that providing teachers with more direction on completing the forms would change 
these ratings. Overall, the results from the behavioral engagement indicators only 
demonstrated noteworthy changes in one of the six measured areas (highest grade 
performance).  
Changes in Cognitive Engagement 
In regard to the hypothesis that participation in a mindfulness-based intervention 
would improve skills that support executive functioning skills related to cognitive 
engagement, the results were generally positive with all nine participants improving in 
either the attention task or the cognitive flexibility task and two improving in both areas.  
The underlying skills assessed were attention, cognitive flexibility, and emotion 
regulation. These skills were identified as areas to target since they have been linked with 
cognitive engagement (Fredricks et al., 2004) and mindfulness practices (Felver et al., 
2014; Purohit & Pradhan, 2017). Although most participants demonstrated a trend toward 
better emotion regulation, attention/concentration, and cognitive flexibility, it was not a 
consistent trend. Further, the sample size was too small to conduct any type of 
meaningful statistical test to determine significance.  
Specific to changes in participants’ attentional abilities, the results were divided 
with half of the participants improving (an increase of at least ten standard score points) 
and half remaining stable. In the present study, attention was assessed through both 
auditory and visual tasks with no noted differences among participants’ performance 
regardless of the presentation (i.e., auditory versus visual). Previous research on 
mindfulness-based interventions with children and adolescents has demonstrated 







Tarrasch, 2018). In these studies, changes in attention were measured through 
parent/teacher rating scales or computerized attention tasks (primarily the Attention 
Network Task and Computerized Continuous Performance Task). These measures may 
be more sensitive to change than the standardized measure (i.e., WRAML-2 subtests) that 
was used in the present study. Standard scores are designed to be more stable and 
generally are not sensitive to incremental changes in performance. 
Next, in regard to changes in cognitive flexibility, the results from the TMT 
resulted in the most consistent positive outcome. Six of the participants improved in their 
ability to complete this task indicating an increase in cognitive flexibility. At this time, 
the research on mindfulness interventions with youth and executive functioning outcomes 
is not fully established and may represent a more promising line of inquiry (Mak et al., 
2018). The only other study with youth utilizing the TMT also found statistically 
significant results (Purohit & Pradhan, 2017). The results from this study contribute to a 
small, but growing body of evidence supporting an increase in cognitive flexibility skills 
after participating in mindfulness-based interventions. However, a certain degree of 
caution is warranted when interpreting the results from this study. Typically, the test-
retest period for a TMT type task is a minimum of six weeks and even though these 
students were re-tested outside that timeframe (~12-13 weeks), it is still possible that the 
improved functioning was the result of practice effects. Therefore, it is not clear whether 
these results might reflect familiarity with the task, improved cognitive flexibility, or a 
combination of both. Future research may be directed towards exploring potential 







Since emotion regulation plays an important role in cognitive engagement, the 
final measure in this area was selected to assess for the participants’ internal experience 
of emotion regulation throughout the day. Emotion regulation has been identified as an 
essential requirement for school engagement (Broderick & Metz, 2016; Frank et al., 
2017). Overall, the results were stable with little significant shift. There were two outliers 
with one individual showing a substantial increase in regulation skills and another, a 
substantial decrease in these skills. It is possible that the two outlier scores may reflect 
other variables in the participants’ life that were impacting their daily emotion regulation 
functioning.  
These results are consistent with the available research on mindfulness and 
emotion regulation. Although some studies have found a significant relationship between 
mindfulness and increased emotion regulation, these results have not been consistently 
reported across the research (Broderick & Metz, 2009). For example, Metz et al. (2013) 
found significant effects on the overall DERS score and two of the subscales 
(STRATEGIES and CLARITY) utilizing the Learning to BREATHE (L2B) program. 
Also utilizing the L2B curriculum, Fung et al. (2018) in an RTC study with minority 
adolescents found increased emotion regulation with depressed participants. The L2B 
program may result in changes in emotion regulation due to the structure of that 
curriculum which includes longer sessions (50-minutes, weekly home practices with 
provided audio). These differences represent a higher dosage of time spent engaging in 
mindfulness practices that then results in greater changes in emotion regulation. Since the 
majority of the participants in this study had emotion regulation scores in a range that 







amount of change as participants in other studies, such as Fung et al. (2018) whose 
participants had difficulties in this area. Moreover, due to a population’s tendency to 
regress toward the mean when re-tested, it is difficult to interpret the meaning of these 
results without a comparison control group. 
It is important to place adolescent emotion regulation within both a 
neurodevelopmental and environmental context. First, like all of the executive 
functioning skills, emotion regulation is not fully established within the adolescent brain 
until young adulthood (Broderick & Metz, 2016). In particular, the development of 
emotion regulation during adolescence is quite varied. Studies of the variability of the 
emotional experiences of adolescence demonstrated that emotional states can be quite 
erratic even through the course of a single day (Larson, Moneta, Richards, & Wilson, 
2002). Therefore, it may be difficult to adequately measure or establish significance in a 
typically developing adolescent population because of the variability in their experiences 
across time periods. 
Implications of the Findings 
As the research on the use of mindfulness in schools continues to grow and 
evolve, several themes are emerging that are relevant to the current study. First, the 
efficacy of mindfulness has been most meaningfully established as a universal 
intervention to support the overall social and emotional functioning of students (e.g., 
Renshaw et al., 2017). Mindfulness interventions, however, are still early in the research 
process and cannot yet be considered an evidence-based intervention for many commonly 
targeted skills such as academic achievement and disruptive behaviors (Renshaw et al., 







implemented in a general education setting (Felver et al., 2013; Renshaw et al., 2017). 
That is, mindfulness may be most effective at promoting ongoing wellness among youth 
rather than serving as an intervention to change problematic patterns of behavior. Along 
that vein, in the current study, the largest effect was observed in the increase of 
participants’ highest grades, possibly suggesting that the intervention supported or built 
upon already existing strengths.  
There is also a body of research supporting the use of mindfulness to address 
specific skills and/or social-emotional needs in a small group setting. It is unclear, 
however, what are the required intervention elements for these interventions to 
consistently produce results (Felver & Jennings, 2016; Renshaw et al., 2017). For 
example, what dosage is required (Dunning et al., 2019; Sanger & Dorjee, 2015)? Does 
the age and/or gender of participants result in different outcomes (Carsley et al., 2018; 
Kallapiran, Koo, Kirubakaran, & Hancock, 2015)? And, importantly, given the lack of 
school resources, what are the training needs of facilitators (Sanger & Dorjee, 2015)? If 
mindfulness-based interventions could support and increase school engagement 
behaviors, this would present school psychologists and other mental health service 
providers with a very accessible intervention to support vulnerable students. 
Mindfulness-based interventions could easily be implemented in classrooms by staff 
(teachers, social workers, psychologists, counselors) and can require little formal training. 
The second relevant theme is the relationship between mindfulness and executive 
functioning skills. The relationship between mindfulness and overall executive 
functioning skills has been one of the most researched (Shin, Black, Shonkoff, Riggs, & 







have the strongest responses (Flook et al., 2010; Leyland, Emerson, & Rowse, 2018). 
However, without a control group, it is not possible to determine how much students 
might have changed across the time of the study. In the current study, the most robust 
findings related to a potential increase in cognitive flexibility. These results were 
particularly interesting as previous research has not found a relationship between 
dispositional mindfulness and cognitive flexibility with adolescents (Riggs, Black, & 
Ritt-Olson, 2015). These results suggest that the practice of mindfulness may be 
associated with the development of these skills.  
Overall, several of the assessed constructs resulted in positive trends, but the 
findings did not result in statistical significance. For example, participation in the 
intervention corresponded with an increase in school engagement behavior according to 
trends in progress monitoring during intervention. Participants’ teachers reported positive 
trends in behavioral engagement and emotional engagement. For many of these 
participants, these behaviors were already high (i.e. happening “most of the time”) but 
trended toward a rating of “all of the time” by the end of the semester for several 
participants. Similar to the increase in the highest grade, it is possible that the 
participation in the group supported the growth in areas of strength. It is also possible that 
the questions and structure of the rating scales were not sensitive enough to capture 
behavioral changes. For example, perhaps the addition of direct observation of on-task 
behavior would provide more nuanced information on these behaviors. Nevertheless, the 
use of progress monitoring through the daily teacher ratings represented a contribution to 
the literature. To date, the majority of studies on mindfulness with children and youth 







allowed for the tracking of the participant’s response over the course of the intervention 
and may hold promise as a method for program evaluation as mindfulness programs are 
implemented with more frequency in school-based settings.  
Limitations of the Study 
The most significant limitation to this study, and much of the mindfulness 
research with youth, was the lack of a control group. Although initially planned, due to a 
change in the location of the intervention and the nature of the selection criteria (i.e. 
students in need of supports), a control group was not utilized. Therefore, it is not 
possible to determine if the performance of these participants differed from their peers. 
For example, it is not unusual for students’ academic engagement to decline toward the 
end of the school year. According to the teacher reports, the performance of these 
participants actually resulted in either stabilization or an increase in engagement 
behaviors during this timeframe. The inclusion of a control group would allow for greater 
context in which to interpret these results and the success of the mindfulness intervention. 
The timing of the intervention (end of the academic year) represented a limitation 
in another way. There was no possibility of conducting a follow-up assessment in order 
to determine whether positive effects were maintained after the end of the intervention. 
Additionally, there was only one interventionist and it is possible that these findings 
might not be replicated or could differ across different group facilitators. The short 
duration between the pre- and post-assessment on some of the measures also limits the 
confidence in which the positive changes can be attributed to the mindfulness 
intervention and not the product of practice effects. For example, on the TMT, while the 







week window between administrations, it was well below the recommended year to 
ensure the absence of the practice effects. Finally, as with all studies with small sample 
sizes, there is a limitation to the generalizability of the results.  
Future Directions 
 One important recommendation for future research would be to investigate the 
use of progress monitoring to measure changes in the study-specific outcomes related to 
mindfulness-based interventions in order to collect more information on variables such as 
dosage, intervention format, and timing of the intervention. For example, some 
researchers have advocated for daily practice in order to obtain sufficient dosage 
(Dunning et al., 2019), but others have not considered this to be necessary to obtain 
significant results. If participants are engaging in daily practice sessions (often utilizing 
recorded guided meditations provided by the researchers), the dosage would be higher 
than an intervention that only requires participation during the group sessions. With 
progress monitoring, researchers and clinicians would have a more sensitive tool to 
assess potential changes and make determinations about which aspects of the intervention 
seemed to result in the strongest outcomes. This information would provide much needed 
information on the conditions in which mindfulness-based interventions are likely to be 
most effective.  
Although teacher report is a recognized as an effective method of gathering data 
on school engagement behaviors (Appleton et al., 2008; Fredricks et al., 2004), it is 
possible that these reports are subject to placebo effect. That is, if teachers know a 
student is receiving an intervention, they may believe they see improvement even when 







observations to accompany teacher reports as another data point to assess for change. 
These additional data points would provide important objective data on the impact of the 
intervention on the daily academic engagement behaviors.  
Although it can be difficult to have a true randomized control group in school 
settings, the addition of this type of group to mindfulness methodology would represent 
an important advance in the research. Data from the control group could help to account 
for any confounding variables such as time of year or other contextual variables. Finally, 
as several researchers have pointed out, standardization of key terms, the general 
construct, and assessment methodology will support the development of a more robust 
body of research on the effect of mindfulness-based interventions with youth.  
Conclusion 
 School completion is an important outcome for both individuals and society. The 
purpose of this study was to explore whether a school-based mindfulness intervention 
would support behaviors and cognitive processes associated with school engagement. 
The results from this study suggested that a six-week mindfulness-based group 
intervention in a high school is feasible and may be effective in supporting factors related 
to school engagement.  The most promising effects were observed in increasing cognitive 
flexibility skills and increasing academic performance (i.e., improving highest grade). 
Several assessed school engagement indicators resulted in little to no changes in 
behaviors: attendance and emotion regulation. The other assessed outcomes, including 
on-task behavior, emotional engagement, rule-following behavior, lowest grade 
performance, and attentional skills did not result in significant cross-case analysis, but 







Additional research is needed on the effectiveness of school-based mindfulness 
programming and its effectiveness in promoting positive behaviors and reducing negative 
outcomes. In this study, the intervention was interpreted as supportive of building on 
students’ strengths but did not seem to support change in deficit areas. As more research 
is completed addressing the effectiveness of mindfulness to support students’ school 
engagement cognitions and behaviors, it will be important to continue to explore the 
efficacy of this intervention in supporting both strengths and ameliorating deficits that 
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